APPLICATION FOR PERMIT TO CONSOLIDATE AND RECLOSE A
COMBINED MUNICIPAL WASTE AND CONSTRUCTION/
DEMOLITION WASTE LANDFILL

Submitted in duplicate to: ~ Mary Pat Buckman
Salt Lake Valley Health Department
788 E. Woodoak Lane
Murray, UT 84107

PART I - GENERAL DATA

1. Name of Facility: UDOT — Taylorsville Landfill

2. Site Location: 6200 South 3200 West, Taylorsville, Utah
3. Facility Owner: Utah Department of Transportation
4. Facility Operator: Landfill has been closed since approximately 1978 (24 years)
5. Contact Person: Dian McGuire or Helen Sadik-Macdonald
Address: 4501 South 2700 West, 4™ Floor, Box 148420

Salt Lake City, Utah 84114-8420

Telephone: (801) 965-4968

6. Type of Facility:

() Class I Landfill (X)  Pre-Subtitle D Closed Landfill

() Class V Landfill () Permit Renewal
- Original Permit Number

7. Property Ownership:

(X)  Presently owned by applicant
()  To be purchased by applicant
() To be leased by applicant
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Property Owner (if different from applicant):

Name
Address
Telephone
8. Certification of submitted information:
, Dian McGuire UDOT Property Management
Specialist
' (Name of Official) (Title)

I certify under penalty of law that this document and all attachments were prepared under my
direction or supervision in accordance with a system designed to assure that qualified personnel
properly gather and evaluate the information submitted. Based on my inquiry of the person or
persons who manage the system, or those persons directly responsible for gathering the
information, the information is, to the best of my knowledge and belief, true, accurate, and
complete. I am aware that there are significant penalties for submitting false information,
including the possibility of fine and imprisonment for knowing violations.

Signature Date
SUBSCRIBED AND SWORN to before this day of , 2002.
My commission expires on the day of , 2002.
Notary Public in and for
(SEAL) County, Utah
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LANDFILL CLOSURE PERMIT APPLICATION
UDOT-TAYLORSVILLE LANDFILL
6200 SOUTH 3200 WEST
TAYLORSVILLE, UTAH

December 18, 2002

This document was prepared for use only by the client, only for the purposes stated, and within a reasonable time from issuance. Non-
commercial, educational and scientific use of this report by regulatory agencies is regarded as a "fair use" and not a violation of
copyright. Regulatory agencies may make additional copies of this document for internal use. Copies may also be made available to
the public as required by law. The reprint must acknowledge the copyright and indicate that permission to reprint has been received.
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A Report Prepared For Submittal To:

Ms. Mary Pat Buckman

Salt Lake Valley Health Department
788 East Woodoak Lane

Murray, Utah 84107

File No.: 21770.001

LANDFILL CLOSURE PERMIT APPLICATION
UDOT-TAYLORSVILLE LANDFILL

6200 SOUTH 3200 WEST

TAYLORSVILLE, UTAH

Submitted By:

4/ . »/
Corinne Hlllard, P.G.
Senior Project Manager
Kleinfelder, Inc.

2677 East Parley’s Way

Salt Lake City, Utah 84109

Dt Tt

Ms. Dian McGulre

UDOT Property Management Specialist
4501 South 2700 West- 4" Floor Box 148420
Salt Lake City, Utah 84114-8420

7L st Wit

Ms. HelenSadik-Maclidnald
UDOT Environmental Scientist
4501 South 2700 West Box 148450
Salt Lake City, Utah 84114-8450

‘/

December 18, 2002
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1. INTRODUCTION

1.1 LOCATION

The Utah Department of Transportation (UDOT) owns an approximate 126-acre vacant property
in Taylorsville, Utah. This property is bounded on the east by 3200 West Street, on the south by
6200 South Street, on the west by Bangerter Highway and a residential neighborhood, and on the
north by residential properties (see Figure 1). The southeast portion of this property was used to
mine gravel and was subsequently backfilled with municipal waste and construction/demolition
debris. The southeast gravel-pit portion of the property is approximately 30 acres. Of that area,
approximately 18 acres is covered with waste and/or construction debris as shown in Figure 2 of

the attached Closure Plans and Specifications.

The site is located along the eastern flank of the Oquirrh Mountains, on the western edge of the
Salt Lake Valley. The UDOT parcel is underlain by interbedded lacustrine clays, sands, silts,

and gravels that were deposited near the western edge of historic Lake Bonneville.
1.2 BACKGROUND

The site was mined for gravel for approximately 40 years, from the 1960s to the late 1990s. The
southeast portion of the property was used by Salt Lake County to dispose municipal solid waste
and construction debris in the 1960s and 1970s.” The landfilling was reportedly discontinued in

approximately 1978. The landfill is currently considered closed.

UDOT wishes to consolidate the municipal waste into a smaller footprint (6 acres) and transfer
the landfill property, along with adjacent property to total 22 acres, to the City of Taylorsville to
be used as a park. The remainder of the 126-acre property will then be sold by UDOT for
development of commercial and residential property. This landfill closure permit application is
being submitted to Salt Lake Valley Health Department because of the proposed change to the
existing landfill. Because the landfill was closed prior to 1993 (pre-Subtitle D), it does not fall
under the jurisdiction of Utah Department of Solid and Hazardous Waste.
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1.3 WASTE VOLUME AND COMPOSITION

Municipal waste is deposited primarily in three areas: M1, M2, and M3 (see Figure 2). M1 and
M3 appear to contain up to 40 feet of municipal waste, while M2 contains about 20 feet of waste.
Construction debris is present in three areas: C1, C2, and C3. C1 appears to contain about 25
feet of debris, primarily asphalt and concrete rubble. C2 reportedly contains about 4 feet of
debris, and C3 appears to have received only a few feet of material. The municipal waste cells
are generally covered by 2 to 3 feet of soil, but debris is visible on the surface of the waste cells

as well as on the ground surface in some areas across the site.

EWP Engineering developed approximate waste volume estimates based on their previous site
investigation work in 1999. Due to the hilly nature of the site ground surface and lack of waste
deposition data the waste volumes could only be approximated. The following table presents the

waste volume data developed by EWP.

ESTIMATED VOLUMES/AREAS

M3 169,000 26,500 4.6
Municipal Waste: 258,900 67,100 114

Cl 19,500 * 1.3

C2 16,300 * 2.5

C3 22,000 * 2.4

Construction Waste: 57,800 * 6.2
Total Estimated Waste Volume: 316,700 67,100 17.6

* Construction/demolition debris is exposed at ground surface; no cover volume was estimated.
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1.4  PREVIOUS SITE WORK
1.4.1 Evaluating Extent of Waste

In 1980, UDOT drilled 20 test holes in the eastern portion of the site to assess the presence of
landfill waste. They estimated that at least 217,000 cubic yards (yd’) of municipal waste and
44,000 yd® of construction debris were present in this area. In 1996, a number of test pits were
excavated to further evaluate the limits of waste. Test pit data indicated that the limits of waste
extended further west than previously believed. In 1999, EWP drilled 17 additional borings to
refine the lateral and vertical extent of waste. EWP subsequently compiled the historical data
and their new data to develop the final mapped limits of waste shown on Figure 2. EWP’s final
estimates of waste volume include approximately 259,000 yd® of municipal waste and

approximately 58,000 yd® of construction debris.
1.4.2 Assessing Presence of Contamination

In 1995 and 1996, Maxim Technologies performed a site characterization investigation to assess
the impact of the landfill on groundwater quality. In 1995, two soil borings and two groundwater
monitoring wells were installed outside the footprint okf the waste cells. One monitoring well
‘was located upgradient and one downgradient of the southeast waste cell (M3). The wells were
drilled to approximately 180 feet below ground surface (bgs), with the depth to the uppermost
aquifer measured at approximately 170 feet bgs. In 1996, three more groundwater monitoring
wells were installed downgradient of the northeast landfill cells. One of these wells was shallow
and did not contain water. The remaining four deep wells were sampled by Maxim in 1995/1996
and again in 2000 by Kleinfelder.

Soil samples were analyzed for volatile organic compounds (VOCs) by SW-846 Method 8260.
No VOCs were detected in the éoil samples. Groundwater chemistry was similar in the
upgradient and downgradient monitoring wells. While total metals concentrations were elevated
due to the presence of sediment in the samples, dissolved metals concentrations did not appear

elevated. No VOCs were detected in groundwater. Based on this limited subsurface
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investigation, it does not appear the landfill is currently impacting groundwater or soils in the

areas assessed.

1.4.3 Evaluating Presence of Methane Gas

Maxim also conducted a shallow (2- to 3-foot) soil-gas survey on 200-foot centers spanning the

westernmost landfill cells. The methane concentrations detected ranged from 240 parts per

million (ppm) to 13,500 ppm, which is just over 1 percent methane in air. The lower explosive

limit (LEL) for methane is 5 percent. Current landfill regulations require mitigation if methane

concentrations exceed the LEL (5% methane) at the property boundary. Maxim Technologies’

investigation concluded that methane production did not currently present a health hazard at the

site.

1.5 SITE CONTACTS

The UDOT contacts involved in the landfill closure project are:

Ms. Dian McGuire

UDOT Property Management Specialist
UDOT Right-of-Way Division

4501 South 2700 West- 4™ Floor Box 148420
Salt Lake City, Utah 84114-8420

(801) 965-4968

Ms. Helen Sadik-Macdonald
UDOT Environmental Scientist
4501 South 2700 West Box 148450
Salt Lake City, Utah 84114-8450
(801) 965-4917
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2. CLOSURE PLAN

2.1 CLOSURE PLANS AND SPECIFICATIONS

Detailed plans and specifications for the landfill closure operation are included as Appendix A of
this document. In general, the existing landfill wastes shall be excavated, transported and re-
placed within the existing site boundaries. The majority of municipal waste will not be moved at
all, but will serve as the base upon which the remaining excavated wastes shall be placed (see
Figure 3). All municipal and construction waste currently outside the proposed new landfill cell
footprint shall be placed within the constructed landfill. The overburden soils currently covering

the waste shall also be placed within the final cell.

The landfill will be capped with a geosynthetic clay liner underlain by 12 inches of subbase
material and covered with 12 inches of protective layer and a 6-inch vegetative layer (see Figure
6). The source of the subbase and cover material will be on-site fill material that has been tested
to meet the project specifications. The completed landfill surface will be sloped 2% to facilitate
stormwater runoff and the side slopes shall not be steeper than 3:1 (horizontal:vertical).
Engineering calculations for slope stability were performed using data collected from actual site
soil samples and the specified GCL material. The stability analysis is presented in Appendix B.
Stormwater features were designed to control a 25-year, 24-hour storm event. Calculations used
to demonstrate the adequacy of the stormwater control design is included in Appendix B. The
proposed final facility topographic and drainage plans are included in the attached plans and

specifications.

Final cover will be vegetated with‘compatible plant species to limit erosion. Seeded mulch will
be used to reduce soil erosion during seed germination. The excavated and/or disturbed portions
of the site outside the landfill cell will also be revegetated to limit erosion of the larger

construction site.
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Eight passive methane vent wells will be installed within the landfill cell at a frequency of
greater than one per acre (8 wells over 6 acres). The wells will be installed into native soil below
the base of the waste and screened across the full thickness of the waste (see figure 7).
Additionally, three methane monitor wells will be installed along the eastern property line to
depths of 75 feet to monitor for methane gas migration in the direction of the nearest residences.

The passive vent and monitor well locations are shown on Figure 4.

Final closure sampling of soil beneath the removed waste cells will be performed on an ongoing
basis as the waste is removed. The soil sampling will be used to verify that metals
concentrations in the soils beneath the waste meet background metals concentrations. The
background metals concentrations will be established by composite sampling of the soils in the
vicinity of the landfill. The soil sampling and analysis plan for landfill closure is included as
Appendix C. When soil sample results indicate remaining the site soils meet background
concentrations, and the landfill cell has been constructed in accordance with the plans and
specifications, the site will be considered closed upon the approval of Salt Lake Valley Health
Department.

2.2 PROCEDURES TO CONTROL NUISANCES AND DISEASE VECTORS
2.2.1 Unsightliness, Dust, and Odor

Unsightliness, dust, and odor will be controlled by (1) timely placement of final cover over the
refuse fill; (2) proper maintenance of haul roads (grading and watering); (3) application of fine
water spray or dust palliative on disturbed work areas, soil excavation areas, and soil stockpile
areas where conditions may result in fugitive dust; and (4) planting and maintenance of vegetated

cover after landfill closure.
2.2.2 Litter

The construction contractor will use a litter collection program during landfill closure to
minimize the impacts of litter on site and in the area surrounding the site. This program will

consist of various activities designed to reduce windblown litter, including minimizing the size
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of the active face to reduce the area of wastes exposed to wind, erecting temporary litter fences
downwind from the active face, and adjusting the height and length of litter fences to maximize

their effectiveness in trapping windblown litter.

2.3  CLOSURE SCHEDULE

The landfill closure is scheduled to begin in January 2003 and be completed by March 31, 2003.
24  CLOSURE COSTS

The final construction costs to move and place the waste, construct the prescribed cap and
stormwater control features, install the methane vent and monitor wells and provide quality
assurance construction oversight have been bid at $700,000. Additional costs to vegetate the
landfill and adjacent site, perform construction surveys, provide public notification and any other
miscellaneous project costs are not anticipated to exceed $200,000. Therefore, the landfill

closure costs are anticipated to be just below $1,000,000.
2.5 FINAL INSPECTION

Once the waste has been consolidated and the final cover constructed and revegetated in
accordance with the plans and specifications, UDOT will contact Salt Lake Valley Health

Department to arrange a final inspection of the facility.
2.6 POST-CLOSURE CARE AND SITE USE

Following site closure, UDOT anticipates deeding the property to the City of Taylorsville along
with adjacent property to comprise 22 acres. If the City accepts the property they will then be
responsible to perform post-closufe monitoring and maintenance of the landfill. Until the final
negotiations and acceptance by Taylorsville of the property, UDOT is the recognized owner and
responsible party for the closure as well as post-closure activities. As such, UDOT is responsible

for any required financial assurance for closure and post-closure care. At such time that
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Taylorsville accepts ownership of the property they will be responsible to demonstrate financial

assurance for post-closure care as required by Salt Lake Valley Health Department.

The landfill area is anticipated fo be used by the City of Taylorsville as a public park along with
the adjacent acreage (22 acres total). If the City acquires ownership of the landfill and elects to
develop the landfill cell as a park and change the closed landfill cell in any significant way, they
will be required to submit a permit application to Salt Lake Valley Health Department and secure
approval from the Department for the desired alterations.

The post-closure plan is presented in the following section.
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3. POST-CLOSURE PLAN

3.1 LANDFILL GAS MONITORING

Landfill gas monitoring will be performed for up to 30 years (or as long as SLVHD determines is
necessary to protect human health and the environment). Landfill gasses will be monitored
quarterly at three locations along the eastern perimeter of the closed landfill to assess the possible
lateral migration of landfill gases. Due to the estimated 50+ foot depth of municipal waste that is
in contact with native gravelly soils along the eastern boundary of the proposed landfill cell, the
eastern perimeter is expected to have the greatest potential for gas migration to approach a
property boundary. The locations of the methane monitor well locations are presented in
Figure 4. The wells will be monitored with a hand-held field explosive gas meter calibrated
against a methane standard. The percent of explosive gas (expressed as a percent of the lower
explosive limit (LEL) for methane) will be recorded at each location. If readings exceeding 100
percent of the LEL (greater than 5% methane in air) are recorded from any well, the regulatory

agencies will be notified and corrective action will be initiated.

The passive methane gas vents installed within the landfill cell are intended to allow methane to
escape to the atmosphere that would otherwise build up beneath the landfill cap. These vents are
anticipated to contain measurable concentrations of methane. The vents will be monitored semi-
annually and the methane concentrations recorded. These measurements may be used to
demonstrate decreased landfill gas generation over time and may eventually be used to
demonstrate that landfill gas generation is no longer a potential threat to human health or the
environment. If it can be demonstrated that landfill gasses no longer present a concern, the

facility’s responsible party may petition to end the quarterly landfill perimeter well monitoring.
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3.2 MAINTENANCE OF LANDFILL GAS MONITORING/VENT SYSTEMS

The LFG monitoring system will be inspected quarterly in conjunction with the scheduled
monitoring (see Section 3.1). The system will be repaired and parts replaced as required to
maintain system capabilities for 30 years after landfill closure. Quarterly maintenance will

include cutting weeds in a 2-foot radius around each well.

3.3  MAINTENANCE OF COVER AND DRAINAGE SYSTEMS

3.3.1 Final Cover

A post-closure maintenance program will be implemented at the landfill in order to maintain the
integrity of the landfill's final cover for a 30-year period. The final cover areas will be inspected
quarterly for evidence of erosion, ponded water, odor, exposed refuse, cracks, settlement, slope
failure, and leachate seeps. The landfill's final grades will be inspected and maintained in order
to maintain their integrity. Areas where water has collected (ponded) will be regraded. Erosion

damage resulting from heavy rainfall will be repaired.

Cracks in the final cover will be scarified and recompacted or sealed with a bentonite slurry.
Any erosion damage, which may be caused by extremely heavy rainfall, will be repaired.
Temporary berms, ditches, and straw mulch will be used to prevent further erosion damage to
soil cover areas until site conditions permit the final cover to be re-established and vegetation to
be reseeded. Preventative maintenance for the final cover should preclude problems regarding
leachate generation from infiltration of surface water, gas venting through the cover, and vectors

attracted by exposed refuse.

3.3.2 Drainage System

The integrity of the final drainage system will be maintained throughout the 30-year post-closure
period. The final drainage system will be evaluated and inspected for ponded water and

blockage of and damage to drainage structures and swales on a quarterly basis. Where erosion
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problems are noted or drainage control structures need repair, proper maintenance procedures
will be implemented as soon as site conditions permit so that further damage is prevented.

Temporary repairs will be made until permanent repairs can be scheduled.
34  POST-CLOSURE MAINTENANCE AND MONITORING COSTS

The following table presents estimated post-closure maintenance and monitoring costs for the
closed UDOT landfill. The estimated total post-closure cost is $512,329.57 for the 30 year post-

closure period. This estimate is adjusted for inflation at 3% per year.

Ve |  Evemts/ | Annual ~ Estimated

o dtem s ~ Year = “Cost Total Cost.
Landfill Gas Monitoring ]
and Reporting 4 $ 4,000 $186,301.66
Landfill Gas System 1 $ 2,000' §93,150.83
Maintenance (average)
Cover and Drainage v 2
System Maintenance 1 $ 5,000 $232,877.08
Total: $11,000 $512,329.57

Notes: Cost estimates assume maintenance and repairs will occur periodically over 30 years; annual
cost is an average over the 30-year period.

3.5 POST-CLOSURE CONTACTS

At this time UDOT is the property owner and responsible party for closure and post-closure
activities. Therefore the post-closure contacts are the same as the closure contacts listed in
Section 1.5. If the City of Taylorsville accepts ownership of the property they will then submit
post-closure contacts to SLVHD.
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SECTION 00725

SCOPE OF WORK

PART 1- GENERAL

1.1

1.3

1.4

1.5

RELATED SECTIONS

A. Section 01282 - Payment.
B.  Section 01741 - Final Cleanup.

BACKGROUND

A. These Construction Specifications are for the waste consolidation and closure of a former landfill
located on Utah Department of Transportation (UDOT) property in the vicinity of 6200 South and
3200 West in Taylorsville, Utah. This document will refer to the site owner, UDOT as “Department”.

B. The current landfill consists of approximately 30 acres of land that was closed to active land filling in
approximately 1978. As part of a plan to redevelop a larger parcel of property that includes the
former landfill, UDOT has requested that the existing landfill material be consolidated to reduce the
landfill footprint prior to the transfer of the property. After consolidation of material, a landfill cap
will be installed as outlined in the Plans and these Specifications.

C. Kleinfelder, Inc. of Salt Lake City will perform the project construction quality assurance. Kleinfelder
personnel are referred to in this document as the “engineer” and/or “site inspector”. The project
construction contractor is referred to as “contractor”.

INTENT OF CONTRACT

A. Complete all work and furnish all resources and other incidentals required to complete the specified
work.

SCOPE OF WORK AND SEQUENCE

A. This document presents Specifications applicable to the scope of work. The general sequence of work
is presented below.

® Prepare a Utah Pollution Discharge Elimination System (UPDES) Permit (which includes
development of a Storm Water Pollution Prevention Plan or SWPPP), and develop a Fugitive Dust
Control Plan, Odor Control Plan (as needed) and a Site Health and Safety Plan. All plans to be
reviewed and approved by Engineer. (See Section 01560- Environmental Controls.)

e Provide site security as deemed appropriate by contractor to control site access (Section 00727-
Control of Work). :

¢ Perform site surveys as necessary to properly construct the finished landfill cell in accordance with
these plans and specifications (Section 01721- Survey).

e Construct haul roads, drainage structures, and other miscellaneous work such as installation of
litter fencing (Section 02370- Erosion Control). Excavate and relocate existing municipal solid
waste, construction debris, overburden material and natural soils to the specified grades and depth
(Section 02100~ Excavation and Placement of Waste).

* Install passive landfill-gas vent wells within landfill cell prior to installation of final cover
(Section 02025- Passive Methane Vent).

‘¢ Install the final landfill cover, including a Geosynthetic Clay Liner (GCL), on top of the relocated
material (Sections 02300 and 02340, Final Cover and Geosynthetic Clay Liner).

e Construct permanent stormwater drainage control features such as open drainage ditches and a
stormwater detention basin (Section 02630- Stormwater Drainage Structures).

® Measurement for work performed shall be calculated as described Section 01280- Measurement.

* Revegetation of the final cover is not included in this scope of work and will be performed by
Department upon project completion.

DIFFERING SITE CONDITIONS



1.6

1.7

1.8

During the progress of the work, if subsurface or latent physical conditions are encountered at the site,
promptly notify the Engineer in writing of the specific differing conditions before the site is disturbed
and before the affected work is performed.

Upon written notification, the Engineer:
e Investigates the conditions within 24 hours.
* Determines if the conditions materially differ and cause an increase or decrease in the cost or time
required for the performance of any work under the Contract.
* Notifies the Contractor whether or not an adjustment of the Contract is warranted. If warranted,
modify the Contract in Writing accordingly.

SIGNIFICANT CHANGES IN THE CHARACTER OF WORK

A.

B.

The Engincer reserves the right, at any time during the work, to make written changes in quantities
and alterations in the work that are necessary to satisfactorily complete the project. Such changes in
quantities and alterations do not invalidate the Contract or release the surety, and the Contractor agrees
to perform the work as altered.

If significant changes are made, the Contract will be adjusted to reflect the changes. The Department
initiates and the Contractor agrees to the basis for the adjustment before the performance of the work.

SUSPENSIONS OF WORK ORDERED BY THE ENGINEER

A.

If the Engineer suspends or delays in writing the performance of all or any portion of the work for an
unreasonable period of time (not originally anticipated, customary, or inherent to the construction
industry), and the Contractor believes that additional compensation or contract time or both are due as
a result of such suspension or delay, submit to the Engineer a written request for adjustment within 7
calendar days of receipt of the notice to resume work. Explain the reason for the request and provide
support for such an adjustment.

Upon receipt of request, the Engineer:
* Evaluates the request within 5 working days.
* Adjusts (excluding profit) and modifies the Contract in writing accordingly, if the Engineer
agrees that:
—  The suspension increased the cost and/or time required for the performance of the Contract.
— The suspension was caused by conditions beyond the control of md not the fault of the
Contractor, its suppliers, or subcontractors at any approved tier.
—  The suspension was not caused by weather. '
e The Engineer notifies the Contractor of whether or not an adjustment of the Contract is
warranted.
~  Department pays under the provisions of Section 01282, article, “Differing Site Conditions,
Changes, Extra Work.”

Department does not allow adjustment to the Contract unless the Contractor has submitted the request
for adjustment within the time prescribed as specified in this Section, article, “Notification of Differing
Site Conditions, Changes and Extra Work.”

Department does not allow adjustments to the Contract under this clause to the extent that performance
would have been suspended or delayed by any other cause, or for which an adjustment is provided for
or excluded under any other term or condition of this Contract. :

The Engineer may suspénd work because of weather. The Contractor shall not be compensated for
weather delays.

NOTIFICATION OF DIFFERING SITE CONDITIONS, CHANGES, AND EXTRA WORK

A.

Promptly notify the Engineer of alleged changes to the Contract due to differing site conditions, extra
work, altered work beyond the scope of the Contract, or actions taken by the Department that change
the Contract terms and conditions.



B. Do not perform further work or incur further contract item expense relating to the claimed change after
the date the change allegedly occurred, unless directed otherwise in writing by the Engineer.

C. Immediately notify the Engineer verbally of the alleged change or extra work occasioned by differing
site conditions or actions by the Department. Provide the following applicable information to the
Engineer in writing within 5 calendar days of the date the change or action was noted:
¢ The date of occurrence and the nature and circumstances of the occurrence that constitute a change.
* Name, title, and activity of each Department representative knowledgeable of the claimed change.
¢ Identity of any documents and the substance of any oral communication involved in the claimed

change.
* Basis for a claim of accelerated schedule performance, if applicable.
* Basis for a claim that the work is not required by the Contract, if applicable.

D. Particular elements of contract performance for which additional compensation may be sought under

this article include:

®  Pay item(s) that has (have) been or may be affected by the claimed change.

* Labor or materials, or both, that are added, deleted or wasted by the claimed change and what
equipment is idled or required.

® Delay and disruption in the manner and sequence of performance that has been or will be caused.

* Adjustments to contract prices, delivery schedules, staging, and contract time estimated due to the
claimed change.

¢ Estimate of the time within which the Department must respond to the notice to minimize cost,
delay, or disruption of performance.

E. The failure to provide required notice under this article constitutes a waiver of any and all claims that
may arise as a result of the alleged change.

F. After notifying the Engineer, and in the absence of directions received to the contrary from an
authorized representative of the Department, continue diligent prosecution of the work under the
Contract to the maximum extent possible under the contract provisions.

G. Within 10 calendar days after receipt of notice, the Engineer responds in writing to the Contractor to:

¢ Confirm that a change occurred and, when necessary, direct the method and manner of further
performance, or

® Deny that a change occurred and, when necessary, direct the method and manner of further
performance, or

® Advise the Contractor that information necessary for deciding to confirm or deny the change has
not been submitted, and indicate what information is needed for further review and date by which
the Contractor should submit it to the Engineer. The Engineer responds to such additional
information within 10 calendar days of receipt from the Contractor.

H. Any adjustments made to the Contract do not include increased costs or time extensions for delay
resulting from the Contractor’s failure to provide requested additional information under requirements
of this article.

1.9 FINAL CLEANUP

A. Clean the project site and all areas affected by the work of all rubbish, excess materials, temporary
structures, and equipment, etc., before final inspection and acceptance.

B. Final cleanup cost is incidental to other items.
PART 4- NOTICE TO PROCEED

UDOT shall give the Contractor in writing a notice to proceed. Once the Contractor is given the notice to
proceed, the Contractor shall start work on this project.

END OF SECTION



SECTION 00727

CONTROL OF WORK

PART 1- GENERAL

1.1

1.2

1.3

1.4

1.5

RELATED SECTIONS

A. Section 00725 — Scope of Work
B. Section 01282 — Payment
C. Section 01721 — Survey

AUTHORITY AND DUTIES OF THE ENGINEER

A. The Engineer decides all questions regarding the quality and acceptability of materials furnished, work

performed, rate of work progress, interpretation of the Contract Documents, and the acceptable
fulfillment of the contract.

B. The Engineer has the authority by written order to suspend the work without liability to the
Department wholly or in part if the Contractor fails to:
*  Correct conditions unsafe for the project personnel or the public, or
e Complete contract provisions, or
e  Comply with the Engineer’s orders.

C. The Engineer can suspend work wholly or partially for:
e Periods of unsuitable weather, or
e Conditions unsuitable for the prosecution of the work, or
®  Any other condition or reason determined to be in the Department’s interest.

D. All contractors shall cooperate with the Engineer, inspectors, and other contractors to establish on-site
lines of authority for communications.

E. Changes in design or materials must be presented to the Engineer at least one week prior to proposed
implementation. The Engineer will have one week to respond to the proposed changes by either
approving, disapproving, requesting further information, or suggesting modifications. No work shall
be performed on proposed changes without written approval from Engineer.

CONFORMITY WITH PLANS AND SPECIFICATIONS

A. Perform work and furnish materials to meet Contract requirements. Conformity with the

plans/specifications will be determined by the Engineer in accordance with the construction Quality
Assurance Plan. ~

B. When a Contract item fails to meet Contract requirements but is adequate to serve the design purpose,
the Engineer decides the extent to which the work will be accepted and remain in place. The Engineer
documents the basis of acceptance by change order.

C. Contractor shall remove, replace, or correct work at no cost to the Department when a Contract item
does not meet specified requirements and results in work inadequate to serve the design purpose.

SITE SECURITY
A. Contractor is responsible for site security as deemed appropriate to control site access.

LIMITATION OF OPERATION



1.7

1.8

1.9

A.  Contractor must comply with all City, County and or State requirements regarding hours of operation

and noise restrictions.

COORDINATING PLANS, STANDARD SPECIFICATIONS, AND SPECIAL PROVISIONS

A.

All supplementary documents are essential parts of the Contract and a requirement occurring in one is
binding as though occurring in all. Supplementary documents are complementary and provide and
describe the complete Contract.

If there is a discrepancy, the governing ranking is:

Dimensions:

1. Plan

2. Calculated

3. Scaled
Information:

1. Special Provisions
2.  Plans

3.  Specifications
Do not take advantage of any apparent error or omission in the Contract.

Notify the Engineer promptly of any omissions or errors in the Contract so that necessary corrections
and interpretations can be made.

CONTRACTOR COOPERATION

A.

B.

D.

Facilitate progress of the work, and cooperate with Department inspectors and other contractors.

Employ a competent superintendent experienced with the work being performed, and capable of
reading and understanding the contract Documents.

The superintendent must be:

» Present at the project site at all times while work is being performed.

® Available to execute instructions and directions from the Engineer or authorized representatives.
e Authorized to act as agent for the Contractor on the work.

Supply all necessary resources to complete the Contract, regardless of the amount of work sublet.

COOPERATION WITH UTILITIES

A.

B.

Use work procedures that protect utilities or appurtenances that remain in place during construction.

The Contractor notifies utility companies, pipeline owners, or other utility agencies affected by the
work to verify that all utility adjustments, within or adjacent to the construction limits, are made as
soon as possible. Coordinate with utility companies.

Repair damage to utilities that results from carelessness or omission. Restore damaged facilities to
the pre-existing condition at no additional cost to the Department.

COOPERATION BETWEEN CONTRACTORS

A,

The Department reserves the right to contract for and perform other or additional work on or near the
work covered by the Contract.



1.10

1.12

1.13

1.14

Contractor shall cooperate with other contractors working within the project limits. Conduct work
without interrupting or inhibiting the progress or completion of work by other contractors.

Each contractor involved accepts all liability, financial or otherwise, in connection with the Contract.

Each contractor protects and saves harmless the Department from any damages or claims caused by
inconvenience, delay, or less from the presence and work of other contractors working within the
same project limits.

CONSTRUCTION SURVEY

A.

B.

Contractor shall perform the Construction Surveying necessary to properly control the entire work per
Section 01721 “Survey.”

Contractor shall verify all elevation bench marks prior to beginning the work.

DUTIES OF ENGINEER’S INSPECTOR

A,

Inspectors are authorized to inspect all work and materials furnished.

e The Inspector is not authorized to alter or waive the contract provisions, to issue instructions
contrary to the Contract, or to act as foreman for the Contractor.

o The Inspector is authorized to reject work or materials until any issue in question can be referred
to and decided by the Engineer.

INSPECTION OF WORK

A.

Provide information, assistance, and safe access to the Engineer for all parts of the work to obtain a
complete and detailed inspection.

Remove and replace work performed or materials used without supervision or inspection by
Engineer/Inspector at Contractor expense, if ordered. Exception: If the Engineer/Inspector fails to
inspect the work after receiving written notice 24 hours in advance of beginning work.

Remove and uncover portions of finished work, as directed. Once inspected, restore work to Contract

requirements.

o If the uncovered work is found acceptable, the Department pays for the additional cost to uncover,
remove, and replace or make good the parts removed as extra work.

o If the work is found unacceptable, the Department does not pay for additional costs to uncover,
remove, and replace the covering, or make good the parts removed.

REMOVAL OF UNACCEPTABLE AND UNAUTHORIZED WORK

A.

Remove and replace any unacceptable work before final acceptance.
¢ Work is considered unacceptable if it fails to meet the Contract requirements.

Work performed contrary to Engineer’s instructions, work beyond plan limits, or extra work
performed without the Engineer’s permission:

e Is excluded from pay consideration.

* May be ordered removed, restored, or replaced by others at the Contractor’s expense.

PROJECT ACCEPTANCE - FINAL

A.

The Engineer conducts an inspection upon receiving notice from the Contractor or project completion.
If the Contract is found to be satisfactorily completed, the inspection constitutes the final inspection



and the Engineer notifies the Contractor in writing the date the contract was inspected and accepted.

Immediately comply with and execute instructions given by the Engineer if the inspection discloses
any unsatisfactory work.

Upon correction of the work, the Engineer conducts another inspection that constitutes the final
inspection.

If the work has been satisfactorily completed, the Engineer notifies the Contractor in writing of the
date of final inspection and acceptance.

1.15 PROCEDURES FOR RESOLUTION OF DISPUTES

A.

Notify Department verbally and in writing of the dispute under Section 00725, article, “Notification
of Differing Site Conditions, Changes and Extra Work,” before beginning or continuing the affected
work, if additional compensation is considered due for work or material not covered in the Contract.

The Engineer responds as described under Section 00725, aticle, “Notification of Differing Site
Conditions, Changes and Extra Work,” following notification, indicates whether or not a change has
occurred, and provides further information concerning the method and manner of further performance
of the work.

Provide cooperation and information to the Engineer during the period of notification review and
evaluation.

Department does not grant additional compensation if verbal and or written notification is not given,

or if the Engineer is not given proper facilities for keeping strict account of actual costs.

¢ Department does not construe notice by the Contractor, and the Engineer’s accounting of costs as
substantiating the validity of the claim.

* Department equitably adjusts the Contract if the dispute is found to have merit.

1.16 PROCEDURES FOR RESOLUTION OF CLAIMS

A.

Disputes that are not resolved are escalated to the claims procedure.

* Provide written notification of the intent to make a claim under Section 00725, article,
"Notification of Differing Site Conditions, Changes and Extra Work."

*  Submit the formal claim in writing and with sufficient detail to enable the Engineer to ascertain
the basis and amount of the claim.

As a minimum, include the following information with each claim submitted:

® A detailed factual statement of the claim for additional compensation and time, providing all

" necessary dates, locations, and items of work affected by the claim.

¢ The date actions resulting in the claim occurred or conditions resulting in the claim became
evident.

*  The name, title, and activity of each Department employee knowledgeable about facts that gave
rise to the claim.

*  The name, title, and activity of each Contractor employee knowledgeable about facts that gave
rise to the claim.

¢  The specific provisions of the Contract that support the claim and a statement of the reasons
why such provisions support the claim.

e All detailed facts which support positions related to a decision that the Contract leaves to the
Engineer's discretion or provides that the Engineer's decision is final.

e Identity of pertinent documents, and the substance of any material verbal communications
relating to the claim.

¢ A statement whether the additional compensation or extension of time is based on alleged breach
of Contract. ‘



¢ Copies of any identified docunents, other than Department documents and documents previously
furnished to the Department that support the claim (manuals that are standard to the industry may
be included by reference).
* Request for an extension of time shall include the following:
— The specific days for which a time extension is requested.
—  The specific reasons a time extension should be granted.
- The specific provisions under which a time extension is requested.
¢ The exact amount of compensation requested and a breakdown of the cost into the following
categories:
—  Direct labor.
- Direct materials.
- Direct equipment. Do not exceed actual cost on rates claimed for each piece of equipment.
— Job overhead.
— Overhead (general and administrative).
— Subcontractor's claims (in the same level of detail as sp ecified in Contract documents is
required for any subcontractor's claims).

¢  Certification: Submit a statement to the Engineer containing the following language:

Under the penalty of law for perjury or falsification, the undersigned,

Name Title Company

hereby certifies that the claim for extra compensation and time, if any, made herein for work on this
Contract is a true statement of the actual costs incurred and time sought, and is fully documented and
supported under the Contract between the parties.

Dated /s/
Subscribed and sworn before me this day of
Notary Public

My Commission Expires

Failure to submit information and details as described in this Section for any claim constitutes a
waiver of the claims.

1.17 RECORD KEEPING FOR RESOLUTION OF CLAIMS

A.

B.

C.

Maintain full and complete records of all costs and additional time incurred for any alleged claim.

Permit the Engineer access to those records and any other records as required to determine the facts or
contentions involved in the claim

Retain all records for a period of not less than three years after final acceptance.

1.18 AUDITING OF CLAIMS

A.

All claims filed against the Department are subject to audit at any time following the filing of the
claim.

Employces of the Department or an auditor under contract with the Department may conduct the
audit. The audit may begin at any time during the life of the Contract, or 20 calendar days after notice



is provided to the Contractor, the subcontractors, or the Contractor's agents if more than 60 calendar
days after the final acceptance date of the Contract have elapsed.

Provide adequate facilities acceptable to the Engineer for the audit during normal business hours.
Cooperate with the auditors.

Failure of the Contractor, subcontractors, or agents to maintain and retain sufficient records to allow
the auditors to verify all or a portion of the claim or to permit the auditor access to the books and
records of the Contractor, subcontractors, or agents constitutes a waiver of the claim and bars any
recovery.

As a minimum, make the following documents available to auditors:

e Daily time sheets and supervisor's daily reports

Union agreements

Insurance, welfare, and benefits records

Payroll registers

Earnings records

Payroll tax forms

Material invoices and requisitions

Material cost distribution work sheet

Equipment records (list of company equipment, rates, etc.)

Vendors', rental-agencies', subcontractors’, and agents' invoices

Subcontractors' and agents' payment certificates.

Canceled checks (payroll and vendors).

Job cost report.

Job payroll ledger.

General ledger.

Cash disbursements journal.

All documents that relate to each and every claim together with all documents that support

the amount of damages as to each claim.

e  Work sheets used to prepare the claim establishing the cost components for items of the claim
including but not limited to labor, benefits and insurance, materials, equipment, subcontractors,
all documents that establish the time periods, individuals involved, the hours for the individuals,
and the rates for the individuals.

Full compliance with the provisions of this article is a contractual condition precedent to the right
to seek judicial relief.

1.19 HIGHER LEVEL REVIEW FOR RESOLUTION OF CLAIMS

A.

Submit all claims for higher level review to the Engineer in writing within 10 calendar days of the
Engineer's denial of a claim.

Failure to submit a request within this 10-day time frame is considered acceptance of the Engineer's
denial action.

1.20 CLAIMS BOARD OF REVIEW

A.

B.

Pursue administrative resolution of any claim with the Engineer or the designee of the Engineer.

If no agreement is reached, at the Contractor's written request to the Engineer, the Engineer for
Construction and Materials schedules a hearing before a Department "Claims Board of Review" when
deemed to be in the best interest of both the Contractor and the Department.



The Board makes recommendations and outlines their reasoning to the UDOT Deputy Director within
30 calendar days after the claim hearing.

The UDOT Deputy Director makes offer of settlement within 45 calendar days after the claim
hearing.

The decision of the UDOT Deputy Director is administratively final.

END OF SECTION



SECTION 01280

MEASUREMENT

PART 1- GENERAL

1.1

1.2

1.3

GENERAL MEASUREMENT OF QUANTITIES

A.

B.

All work completed under the Contract is measured in U. S. Standard measure.

The methods of measurement and computations for determining quantities of material furnished and of
work performed under the Contract are methods generally recognized as conforming to good
engineering practice.

VOLUME DETERMINATION

A.

Contractor will be paid for the project based on volumes moved and placed. Those volumes will be
calculated for payment as follows:

Computing volumes of waste and overburden (existing waste-cell cover material) excavated: Volumes
moved and placed will be calculated using a pre- and post-work survey using average end area method,
or computer generated Digital Terrain Model (DTM) method, unless the Engineer and Contractor
agree n writing to an alternate method. The surveys will be performed by the Department (Section
01721). Waste volumes will be measured in place.

Computing Volume of Final Cover Material: The as-placed volume of the cover will be calculated
from the area (square yards), determined by the post-work survey, and specified layer thickness as
shown on Figure 6.

OTHER MEASUREMENTS

A.

Standard manufactured items (fence, wire, plates, rolled shapes, pipe conduit, etc.), are identified by
gauge, unit, weight, section dimensions, etc.

e Identification will be nominal weights or dimensions.

¢ Use industry manufacturing tolerances, unless more stringently controlled by specifications.

Items measured by the foot, (pipe culverts, guardrail, underdrains, etc.): measure parallel with the base
or foundations upon which structures are placed

END OF SECTION



SECTION 01282

PAYMENT

PART 1 GENERAL

1.1

1.3

1.4

1.5

RELATED SECTIONS

A. Section 00725 - Scope of Work.
B. Section 00727 - Control of Work.
D. Section 01280 - Measure ment.

SCOPE OF PAYMENT

A. Department compensates Contractor for work performed based on a Fixed Unit Price: Waste
excavation and final cover will be paid on a fixed unit price basis as bid in cost per cubic yard (for waste
excavation and placement) and cost per square yard (for final cover). Volumes of these items will be

determined per Section 01280.

B. Lump sum: Complete payment for the work described in the Contract when used as an item of payment.

C. Department will not pay Contractor for:
e  Work that is in excess of that contained in the Contract.
e Removal and replacement of defective work.
e Loss of anticipated profits.

D. Neither partial payment nor release of retainage relieves the Contractor of the obligation to correct all
defective work or materials.

ALTERED QUANTITIES

A. When the accepted quantities of work vary from the estimated quantities in the
Contract, the Department pays the original contract unit prices for the accepted
quantities of work done.
¢ Department does not allow for any increased expenses, loss of expected reimbursement, or loss of

anticipated profits suffered or claimed by the Contractor resulting either directly from such
alterations or indirectly from unbalanced allocation among the contract items of overhead expense
and subsequent loss of expected reimbursement or from any other cause.

DIFFERING SITE CONDITIONS, CHANGES, EXTRA WORK

A. Department pays for differing site conditions, changes, and extra work performed under Section 00725
at unit price as stipulated in the order authorizing the work.

PROGRESS PAYMENTS
A. Department makes progress payments at least once each month as the work is progressing.

B.  Payments are based on estimates prepared by the Engineer of the value of the work performed and
materials in place under the Contract and for materials delivered.

C. From the total of the payable amounts, the Department deducts and retains 5 percent until after the
entire Contract has been completed in an acceptable manner. The Department certifies the
remainder for payment, less all previous payments.



1.6

ACCEPTANCE AND FINAL PAYMENT

A.

When the project has been accepted as provided in Section 00727, article, “Project Acceptance -
Final,” the Engineer prepares the final estimate of work performed based on the quantities provided
by the surveyor.

If the Contractor approves the final estimate or does not object to the quantities within 30
calendar days of receiving the final estimate, the Department processes the estimate for final
payment.

* After approval of the final estimate by the Contractor, Department pays for the entire sum due

after deducting all previous payments and all amounts to be retained or deducted under the
provisions of the Contract.

If additional payment is due from the Department, file with the Department a full, complete, and
itemized written statement justifying the adjustment within 30 calendar days after the final estimate
is submitted for approval.

All disputes not itemized in said statement are waived by the Contractor.

* Submission of dis putes by the Contractor will not be reason for withholding full payment of the

total value of work shown on the Engineer’s final estimate.

The Department evaluates the dispute. If it is determined that additional payment is due, the final
estimate is revised accordingly, under the terms of the Contract. If not, the estimate as submitted
is final.

All prior partial estimates and payments are subject to correction in the final estimate and payment.

The Department has the final estimate complete and to the Contractor within 45 calendar days of

when the Contractor meets substantial completion of the project and has supplied the Engineer with
all project certifications.

END OF SECTION



SECTION 01560

ENVIRONMENTAL CONTROLS

PART 1- GENERAL

1.1 SCOPE OF WORK

A.

As required by the State of Utah, Division of Air Quality, the Contractor shall prepare and submit a
Fugitive Dust Plan to UDAQ in accordance with Utah Administrative Code (UAC) R307-309 prior to
commencement of work. Contractor shall also submit to the Department the Fugitive Dust Plan for
approval.

The Contractor shall provide dust control measures as required to abate fugitive dust. Dust control
measures shall be implemented during excavation, transport, processing, and placement of all soil
materials.

As required by the State of Utah, Division of Water Quality, the Contractor shall obtain and comply
with the Utah Pollution Discharge Elimination System (UPDES) Stormwater Permit for construction
activities. A Stormwater Pollution Prevention Plan (SWPPP) is required to identify potential sources
of pollution, including sediments, and to provide sediment and erosion controls and stormwater
management practices that will prevent pollution. Contractor shall submit to the Department the
SWPPP for approval prior to issuing a notice of intent for the UPDES Permit.

The Contractor shall provide wind-blown litter controls as required to minimize the transportation of
litter off of the site due to waste transportation, placement, and compaction.

Contractor shall provide a Odor Control Plan if required. Engineer will determine within the first 2
weeks of construction if Odor Control Plan is required and will request in writing that Contractor
develop this plan. Work will be considered a significant change and will require a change order.

Contractor shall prepare a Health and Safety Plan for Contractor’s workers that considers the nature of
the work being performed and adequately addresses worker health and safety.

Contractor must preserve existing on-site monitor wells. The wells must be made visible to all heavy
equipment to reduce the potential for damage. Contractor is responsible for the restoration of said
wells if they are damaged.

PART 2 - PRODUCTS

2.1 = DUST CONTROL

A.

The Contractor shall provide a water truck for the application of water for dust control and shall also
be responsible for the procurement of clean water.

Contractor shall prevent tracking of silt, sediment, and gravel onto paved surfaces outside the project
site by installing mitigation devices where necessary. Maintain the devices to effectively remove silt,
sediment, and gravel from equipment prior to leaving work site.

2.2 FENCE FABRIC

A.

Contractor shall supply and install fence fabric around active work areas and/or exp osed waste to limit
windblown debris. All possible measures must be taken to avoid waste being blown or otherwise
transported off the project site. Fence fabric shall be provided as follows:

e  Polyethylene, high-density, orange, UV stabilized.
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e  Width: 5 ft minimum.

*  Tensile Strength: capable of maintaining an upright position through construction.
e Fabric pattern: sufficient to create a durable visual barrier.

e Color: orange.

POSTS

A. Painted or galvanized metal “T” post, 7 ft long.
B. Anchor plates optional.

ODOR CONTROL MATERIAL
A.  Odor control material to be determined at time of development of Odor Control Plan (if required).
Contractor to propose odor control material to Engineer who shall have 2 days to
approve/disapprove.

DOCUMENTATION

A. Contractor shall provide documentation of compliance with environmental controls as stipulated by
UDAQ and UDWQ permits.

PART 3 - EXECUTION

3.1

3.2
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DUST CONTROL

A. Dry soils that produce dust upon working shall be wetted once prior to starting work each day, if
needed, and thereafter only upon noticing visible fugitive dust emissions. Water shall be applied in a
manner as to avoid puddling and runoff. The Contractor shall procure and apply water for dust
abatement.

LITTER CONTROL

A. Location: The paper-catch fence shall be placed around any active excavation and waste placement
areas. The fence shall be placed within 50 feet of the work area and shall be placed around all sides of
the work area.

B. Installation: The fence shall have T-posts driven a minimum of 18 inches into the ground surface at a
maximum spacing of 12 feet. The fence shall be supported by attaching the fence fabric to the posts
by stretching the fabric taut and fastening to the posts with tie wires. The ties shall be tight and have a
minimumof two full turns; the ends of the ties shall be turned in to prevent personal injury. Fence
fabric shall be installed on the windward-facing side of the posts. Fabric shall be kept within three
inches of the ground surface by removing high points and filling depressions as needed.

C. Repair and Removal:
s Contractor shall maintain the fence during construction, and
* Remove the fence and posts upon completion of construction.

PREPARATION of SWPPP

A. Contractor shall develop and follow the Storm Water Pollution Prevention Plan (SWPPP).
®  Address in the SWPPP all disturbed areas on a project including staging areas, haul roads, borrow
sites, stockpiles, and disposal areas.
¢ Create and submit a plan to the Engineer for approval at least one week prior to starting work.
*  Obtain written approval from the Engineer to change the SWPPP.
* Do not start earth disturbing work until SWPPP is approved, and appropriate temporary erosion



and sediment control measures are in place.

EROSION CONTROL INSTALLATION

A. As provided in the SWPPP, provide or construct measures such as check dams, silt fence, slope drams,

drop-in inlet barriers, sediment traps, and other erosion control devices or methods to prevent erosion
and sedimentation during construction and/or shutdown periods.

. Control surface drainage from cut, fill, borrow, and waste disposal areas, to prevent
erosion and sedimentation.
. Remove sediment when it reaches a depth that interferes with the operation of an erosion

control structure.
¢ Maintain temporary sediment control devices until all disturbed areas draining to it are stabilized.

Inspect earthwork during construction to detect any evidence of the start of erosion. Pro -actively apply
corrective measures in a timely manner as required.

Inspect all sediment retention structures after each storm, remove deposited silt, and make any
necessary repairs..

ODOR CONTROL

Odor control methods to be determined at time of development of Odor Control Plan (if required).
Contractor to propose odor control application methods and frequency to Engineer who shall have 2
days to approve/disapprove.

END OF SECTION



SECTION 01721

SURVEY

PART 1- GENERAL

1.1

1.2

RELATED SECTIONS

A. Section 01280 — Measurement
B. Section 01282 — Payment.

RESPONSIBILITIES
A. Contractor will be responsible for construction survey(s) to be performed in order to construct to the
dimensions and grades shown in the plans. The Department requires that all surveys be performed by

a Professional Engineer or Professional Land Surveyor registered in the State of Utah.

B.  The Department will perform the pre- and post-work surveys used to calculate the volumes moved
and placed that will be used to calculate payment.

PART 2 - PRODUCTS

2.1

EQUIPMENT

A. Contractor shall furnish survey instruments and supporting equipment capable of achieving the
specified tolerances. Calibrate survey equipment for accuracy prior to beginning survey work and as
required.

PART 3 - EXECUTION

3.1

3.2
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PREPARATION

A. The Department will establish construction survey benchmarks to be used by the Contractor as
necessary to control layout and complete the work.

B. The Contractor shall calculate all grades, elevations, offsets and alignment data necessary for staking
and/or setting items of work. Obtain approval from the Engineer for alternate methods of establishing
grade control with wire lines, computer or laser controlled grading or other suitable methods.

DIRECTED SURVEY

A.  Contractor shall conduct directed surveying if requested by the Engineer.
* Includes work needed for changes and extra work. Provide all labor, materials, and equipment
including global positioning satellite equipment.
¢ Obtain prior written authorization from the Engineer documenting the affected work and
requirements before performing work under these items.

COMPUTATIONS AND PLOTS

A.  When work is modified by a change order, use cross-sections to calculate volume measurements.
® May develop cross sections from digital terrain models (preferred method) provided that:
—  The ground survey locations do not exceed 100 ft in any direction
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Major breaks in terrain are also included.
The horizontal and vertical control for the project is used

The DTM is verified accurate to require tolerances by spot checking throughout the length of
the project.

* Superimpose final cross sections with original cross sections and calculate final quantities using
the average end area method.

e Develop cross-sections from field measurements.

Take cross section measurements both before and after excavation and prior to backfill.

When the centerline curve radius is less than or equal to 500 ft, take cross sections at a
maximum centerline spacing of 25 ft.

When the centerline curve radius is greater than 500 ft, take cross sections at a maximum
spacing of 50 ft.

Take additional cross sections at breaks in terrain and at changes in typical sections.

For each cross section, measure and record points at breaks in terrain, but at least every 25 ft
unless otherwise approved by the Engineer.

Measure and record points to at least the anticipated slopes and reference locations.

Reduce all cross section distances to horizontal distances from centerline.

Take cross sections at right angles to tangents and normal to curves,

Include in cross sections all grades, locations, and existing ground line profiles.

B. Engineer may approve alternate methods of calculating quantities.

CONTROL POINT AND SURVEY TOLERANCES. Contractor shall ensure the following:

A. Relocate initial horizontal and vertical control points (established by Department) in conflict with
construction to areas that will not be disturbed by construction operations. Furnish the coordinates
and elevations for the relocated points before the initial points are disturbed.

B. Protect bench marks from construction activities. Position all bench marks to allow a level rod to
stand vertically and squarely on the mark. Reference bench marks to centerline and horizontal
measurements.

C.  Survey and establish control within the following tolerances:

' Horizontal Vertical
Description : Decimals of a foot
Control Points +0.01 $0.01
Cross sections and slope stakes +0.10 +0.10
Culverts and Ditches $0.10 +0.10
Environmental Control Limits +1.00 -

Coordinate the survey tolerances of any items not listed above with the Engineer.

CLEANUP

A. Contractor shall remove and dispose of all flagging, lath, stakes and other staking material after the

project is complete

END OF SECTION




SECTION 02025

PASSIVE METHANE VENT

PART 1- GENERAL

1.1

DESCRIPTION OF WORK

A. The Contractor shall be responsible for all materials, equipment, and labor required to furnish and
install eight (8) passive methane vent wells in the final cover of the waste disposal area, and three (3)
methane monitoring wells as shown on the plans in Figures 4 and 7.

PART 2 - PRODUCTS

2.1

2.2

2.3

2.4

2.5

PVC SCREEN AND LOCKING CAPS

A. Slotted PVC pipe used for methane vents shall be 4" schedule 80 with 0.04" screen.
B. Slotted PVC pipe used for methane monitor wells shall be 2” schedule 80 with 0.04 “ screen. Two-inch
compression locking caps shall be shall be used to cap the methane monitor wells.

GALVANIZED PIPE

A. Galvanized pipe used for the methane vent shall be 6" diameter schedule 40 pipe. No pipe vent stack
will be necessary for the monitor wells.

SAND PACK

A. Sand shall be placed in the methane vent/well boring annulus as shown in the plans. The material shall
be 8-12 mesh silica sand.

BENTONITE SEAL

A. The bentonite seal shall be constructed of bentonite chips, such as Hole Plug®, that are hydrated with
clean water.

MANHOLE COVER

A. The monitor wells shall be completed at ground surface with a flush-mounted 10" steel manhole cover
set in concrete.

PART 3 - EXECUTION

3.1

INSTALLATION

A. The PVC screen component of the methane vent wells will be installed prior to installation of the final
cover in the locations presented on Figure 4 of the plans. The methane monitor wells may be installed
at any time, however, if construction activities damage the wells they will be replaced at the
contractor’s expense. The PVC screen for the vent and monitor wells shall be installed at least 12" into
the native soil underlying the disposal cell and shall extend to the top of the final cover (see Figure 6).
The approximate vent and monitor well depths shall be 70 feet below grade.

B. Sand pack material shall be placed to the height shown on Figure 6 of the plans.

C. The bentonite chips shall be placed in the excavation to the required thickness, as shown on Figure 6.
The chips shall be hydrated with a minimum of 2 gallons of clean water. The chips shall be hydrated



again 4 hours after the initial addition of water to ensure that there is a tight seal.

For the methane vent wells, the galvanized pipe riser shall be slid over the PVC screen and encased in
concrete as shown on Figure 6 of the plans. The concrete shall form an air-tight seal between the PVC
screen and the galvanized pipe. A one-half inch threaded sampling port shall be installed in the pipe
approximately 12" above ground surface. The outside of the galvanized pipe below the top of concrete
shall be coated with a corrosion protective coating.

For the methane monitor wells, the PVC cap will be placed on the well approximately 6 inches below

ground surface. The well will be completed flush-mounted at ground surface with a ten-inch diameter
steel manhole cover. The manhole cover will be encased in a three-foot by three-foot concrete pad.

END OF SECTION



SECTION 02100

EXCAVATION AND PLACEMENT OF WASTE

PART 1- GENERAL
1.1 DESCRIPTION OF WORK

A. The Contractor shall be responsible to provide all material, equipment, and labor required to excavate
the overburden material (soil now covering the waste) and municipal solid waste and construction
debris from the former landfill arcas identified on the plans as well as smaller, unmapped waste piles
on the subject property. The waste and overburden shall be placed in a single landfill cell located in
the southeast corner of the subject site. After placement, the waste shall be capped in accordance with
the plans and these specifications. Project completion includes installation of methane vent wells and
permanent stormwater control structures.

1.2 SITE CONDITIONS |

A. The overburden and native soils at the site can range from silty clay to gravel. The site was a gravel pit
since the mid-1950s and the native soils are primarily coarse-grained. Groundwater is about 170 feet
below ground surface and is not expected to be encountered during excavation.

1.3 RELATED WORK AND REFERENCES

A. Contractor shall comply with all pertinent OSHA Regulations.

PART 2- PRODUCTS
2.1 OVERBURDEN MATERIAL

A. Native soil used as interim cover (overburden) material that currently covers the existing waste piles
generally consists of 0-10 feet of materials that range from fine-grained (silt/clay) to coarse-grained
(sand/gravel). The surface is generally heavily vegetated with grass.

B. The estimated volume of overburden (in cubic yards) for each of the municipal waste cells is presented
in Figure 3. There is not a significant volume of overburden on the construction-demolition waste
cells.

22 WASTE

A. Waste consists of municipal solid waste and construction debris materials that was deposited at the
site during the 1960s and 1970s and latter covered with native soils. Any overburden that includes
visible waste will be considered waste material and will be treated similarly. Estimated waste
volumes are listed on Figure 3 of the Plans and Specifications. Contractor should recognize these
volumes are estimated and could change. Payment for the final volumes moved and placed during the
project will be determined as detailed in Section 01282 — Payment.

PART 3- EXECUTION
3.1 OVERBURDEN AND WASTE EXCAVATION

A. The overburden and waste material shall be excavated generally to the depths shown on the plans (see
waste depth estimates on Figure 3). Because the total depth of the waste is not definite, the contractor
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3.5

3.6

shall visually inspect the excavation of the waste to ensure that clean underlying soil is not excavated
with the waste material. Any underlying soil that is stained or obviously impacted shall be excavated
along with the waste.

Contractor shall remove all waste piles mapped on Figure 3 as well as any other smaller, visible waste
piles on the subject property. Smaller, unmapped waste piles do exist on site and shall require transfer
to the final waste cell; however, the total volume of this waste is not anticipated to exceed 100 cubic
yards.

After all visible waste has been excavated the underlying soils shall be sampled by the Inspector as
outlined in the Construction Quality Assurance Plan (CQAP) and analyzed for total RCRA metals.
Provide Inspector at least 24 hours notice that area is ready to sample.

No work shall be performed in this area until results of the tests are received. If the samples come
back above cleanup levels, the Contractor shall remove at least 12 inches of additional material and the
Inspector shall resample the area.

WASTE TRANSPORTATION

A.

Waste shall be transported in equipment supplied by the contractor. The trucks shall be loaded in a
manner to ensure that waste material will not fall out as it is being transported and to reduce potential
for windblown litter.

WASTE PLACEMENT

A.

Waste shall not be placed in standing water. The waste shall be placed and compacted in lifts with a
maximum loose thickness of 2 feet. Waste may not be placed over greater than six inches of
compacted snow. If Engineer determines snow depth is greater than six inches, he may require work
stoppage and/or removal of snow.

The waste disposal area shall be kept at a relatively constant grade without any abrupt changes in
slope. Care shall be exercised to ensure that the waste slopes toward the edge of the disposal area and
that there is no ponding of water. The waste shall be placed to the general dimensions and grades
presented on Figure 4 of the plans.

WASTE COMPACTION

A. The waste shall be compacted with a sheep’s foot waste compactor (e.g. minimum CAT 816 or
equivalent). The waste shall be placed in lifts not to exceed 2 feet and each waste lift shall be
compacted with a minimum of 3 passes.

B. Any areas that do not compact sufficiently and are still spongy after 3 passes of the compactor shall be
recompacted until the waste material is sufficiently unyielding as determined by the on-site Inspector.

SAFETY

A. All excavation shall be done in accordance with OSHA regulations and according to local standards

and accepted safe practices.

END OF SECTION



SECTION 02300

FINAL COVER

PART I - GENERAL
1.1 DESCRIPTION OF WORK

A. The Contractor shall be responsible for all materials, equipment, and labor required to furnish and
install the final cover for the waste disposal area as shown on the plans.

B. After the waste has been relocated to the disposal cell, a final cover shall be constructed using native
and/or imported materials. The final cover shall include (from the bottom up) the following:
e  12-inch subbase constructed using on-site select fill
®  Geosynthetic Clay Liner (discussed in Section 02340)
*  18-inch protective cover constructed using on-site select fill

1.2 RELATED WORK
A. Section 02025 — Passive Methane Vent
B. Section 02100 — Excavation and Placement of Waste
C. Section 02340 — Geosynthetic Clay Liner
PART 2 - PRODUCTS |
2.1 SUBBASE
A. The landfill cap subbase shall be constructed using on-site select fill material (shown on Figure 3)
generally consisting of silty clay soil. The subbase material must be free of debris, frozen blocks,

angular or sharp rocks larger than 2 inches in largest dimension as well as any other deleterious
materials. Contractor should anticipate screening the select fill to meet this specification.

22 GEOSYNTHETIC CLAY LINER
A. See Section 02340.
23 PROTECTIVE COVER
A. The landfill protective cover shall be constructed using on-site select fill material (stockpile shown on
Figure 3) generally consisting of silty clay soil. The material must be free of debris, frozen blocks,
angular or sharp rocks larger than 2 inches in largest dimension as well as any other deleterious

materials. Contractor should anticipate screening the select fill to meet this specification.

PART 3 - EXECUTION
3.1 SUBBASE

A. Atleast 12 inches of subbase material shall be placed over relocated waste material after it has been
graded to final contours. The subbase material must not be placed on greater than three inches of
compacted snow.
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The subbase material shall be placed in one lift and shall be lightly compacted with at least one pass of
a smooth drum compactor. Compaction of the subbase material shall be to the extent that no rutting is
caused by installation equipment or vehicles.

Prior to installation of the GCL (see Section 02340), the subbase material should be final graded to fill
all major voids or cracks to provide a smooth surface for the installation of the liner. The surfaces to
be lined should be smooth and free of debris, roots and angular or sharp rocks larger than 2 inches in
the largest dimension. Minor variations in the subgrade surface are tolerable, although no sharp
irregularities should exist. The surface of the subbase layer shall have a relatively uniform slope as
this layer is the base for the rest of the final cover.

GEOSYNTHETIC CLAY LINER

A.

See Section 02340.

PROTECTIVE COVER

A.

E.

The protective cover shall be placed over the GCL as soon as possible after GCL installation, but no
greater than 48 hours after laying GCL. At no time shall contractor allow any portion of the placed
GCL to be exposed to measurable rain or snow prior to placing protective cover. It may be necessary
for contractor to coordinate with the GCL installer so that no more GCL is installed than can be
covered within the specified time period.

Protective cover shall be composed of on-site select fill material free of sharp-edged stones larger than
2 inches in largest dimension. The cover shall be spread by low ground pressure equipment with a

contact pressure of no more than 5 psi.

A minimum cover thickness of 12 inches should be kept between heavy equipment and the GCL at all
times. No vehicles shall drive on the GCL until proper cover has been placed to the specified depth.

Care should be taken to push materials upslope wherever possible and to avoid pinching or shifting the
GCL by making sharp turns or sudden stops.

Final thickness of the protective cover shall be 18 inches.

FINAL SLOPE

A.

Verify with survey that final cover meets minimum slope of 2% on the top deck and is not steeper than
3:1 (horizontal:vertical) on side slopes (see Figure 4).

END OF SECTION



SECTION 02340

GEOSYNTHETIC CLAY LINER

PART 1 - GENERAL
i.1 DESCRIPTION OF WORK

A. The contractor shall be responsible to provide all material, equipment, and labor required to install the Geosynthetic Clay
Liner (GCL) as part of the final cover construction.

1.2 RELATED WORK
A. Section 02025 - Passive Gas Vent
B. Section 02300 — Final Cover
PART 2 - PRODUCTS
2.1 GEOSYNTHETIC CLAY LINER

A. A GCL shall be placed over the relocated waste material and subbase. The GCL shall be Bentomat® ST or equivalent.
The GCL shall meet the following minimum requirements.

GEOSYNTHETIC CLAY LINER SPECIFICATIONS

Specification Test Required Values
Bentonite Mass/Area ASTM D 5993 0.75 1b/ft?

GCL Grab Strength ASTM D 4632 90 lbs

GCL Peel Strength ASTM D 4362 15 lbs

GCL Index Flux ASTM D 5887 1 x 10® m*/m’/sec max
GCL Pel;meability ASTM D 5887 5 x 10 cm/sec max
GCL Hydrated Internal

Shear Strength ASTM D 5321 500 psf
Friction Angle of GCL/ Soil Interface (1) TBD TBD

(1) Required friction angle to be determined by Engineer using site-specific materials. Information to be provided to Contractor at
least 30 days prior to installation of GCL.

PART 3- EXECUTION

3.1 SURFACE AND SUBGRADE PREPARATION

A. Twelve inches of subbase material shall be placed over relocated waste material prior to installation of the GCL. See
Section 02300 for details.

3.2 GCL HANDLING AND PLACEMENT
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3.4

3.5

Contractor shall subcontract the GCL installation to a manufacturer’s representative qualified and trained to install the
GCL or shall have the manufacturer’s representative on-site during all GCL placement to provide quality control
oversight and final inspection.

Handling and placement of the GCL shall conform to manufacturers guidelines, including, but not limited to the
following:

The GCL may not be installed in standing water or during rainy weather. The GCL may not be placed on greater than
one inch of compacted snow.

Only as much GCL shall be deployed as can be covered at the end of the working day with soil or a temporary
waterproof tarpaulin. The GCL shall not be left uncovered overnight.

Equipment which could damage the GCL shall not be allowed to travel directly on it.

Typical equipment used for deployment may range from an extendible boom forklift or a front-end loader or backhoe
with the GCL roll suspended using a spreader bar and a core pipe through the core in order to facilitate deployment and
prevent damage to the panel edges caused by the suspending chains or straps.

Flat-bladed vise-type grips may be used by laborers for handling. The GCL may be cut with a sharp utility knife,
scissors, or with a battery-powered rotating blade cutter. Panels of GCL should be installed with the nonwoven surface
facing down in order to increase friction against the subgrade.

All seams should run parallel to the direction of the slope. Deployment should proceed from the highest elevation to the
lowest to facilitate drainage in the event of precipitation. GCL rolls may not be released on the slope and allowed to
unroll freely by gravity.

SEAMING PROCEDURES

A.

A minimum of a 6-inch to 9-inch overlap should exist at all seam locations. A lap line as well as a match line have been
printed on the specified GCL panel edges at 6 and 9 inches respectively, to ensure the proper overlap is achieved.

The GCL panels should be adjusted to smooth out any wrinkles or creases between adjacent panels, leaving a proper
seam where the overlapping panel covers the lapline of the underlying panel, but leaves the matchline exposed.

Any native soil and debris should be removed from the contacting GCL surfaces to ensure seam integrity. The
overlapping panel edge should be pulled back and granular sodium bentonite shall be poured continuously along all
seams and lap areas from the panel edge to the 6-inch lapline, at a minimum application rate of 0.25 pound per lineal
foot.

PENETRATION SEALING

A. For sealing around penetrations such as passive gas vents, a small notch should be made around the circumference of the
pipe, into the subbase material. Granular bentonite should then be packed around the pipe in the notch and on adjacent
areas so that the pipe is encased by a pure bentonite seal as shown on Figure 6 of the Plans.

B. The GCL panel should then be placed over the penetration and slit into a “pie” configuration where the pipe is to
protrude. This procedure will create a snug fit between the GCL and the pipe once the laps are trimmed.

C. More sodium bentonite should then be spread around the cut edges of the GCL against the pipe and over adjacent areas.

D. To complete the detail, a collar of GCL that exends at least 6 inches past the pipe, should be cut in a manner similar to
that made on the main panel and fit around the pipe, with additional sodium bentonite applied into any gaps that may
remain.

DAMAGE

A. Rips or tears may be repaired by completely exposing the affected area, removing all foreign objects or soil, and by then

placing a patch over the damage, with a minimum overlap of 12 inches on all edges.



B. Granular bentonite shall be placed between the patch and the repaired material at a rate of 0.25 pound per lineal foot of
edge spread in a six-inch width.

C. If damage occurs on a slope, the same basic procedure should be used. However, the edges of the patch should be
fastened to the repaired liner with contact cement, epoxy, or some other construction adhesive, in addition to the
bentonite-enhanced seam

3.6 AVOID GCL HYDRATION

A.  Contractor shall take all necessary precautions to avoid hydrating the GCL prior to placing the protective cover. The
GCL shall not be installed if weather forecasts indicate ensuing storms that would commence prior to complete
placement of the protective cover.

B. At no time shall contractor allow any portion of the placed GCL to be exposed to measurable rain or snow prior to
placing protective cover. It may be necessary for contractor to coordinate with the GCL installer so that no more GCL is

installed than can be covered within the specified time period in order to limit the potential to saturate the GCL.

C. The GCL may not be installed on top of greater than one inch of compacted snow. If Engineer determines snow depth is
greater than six inches, he may require work stoppage and/or snow removal.

3.7 PROTECTIVE COVER

A. A protective cover will be placed over the GCL. See Section 02300 for details.

END OF SECTION



SECTION 02370

EROSION CONTROL

PART 1- GENERAL
1.1 DESCRIPTION OF WORK

A. Contractor shall be responsible to provide all material, equipment, and labor required to provide temporary erosion
control for ditches and other areas where flow will likely be concentrated as per the Contractor’s SWPPP.

B. Contractor shall be responsible to provide temporary erosion control for the permanent stormwater drainage structures
(ditches and basin) to prevent erosion until the structures revegetate.

1.2 RELATED WORK
A. Section 02630 — Stormwater Drainage Structures

PART 2 - PRODUCTS

2.1 EROSION CONTROL BLANKET
A. Erosion control blankets shall be used for temporary erosion control on permanent stormwater control structures where
required (See Detail Figure). The blanket shall be manufactured of straw or aspen reinforced with a photodegradable
synthetic netting on each side, North American Green ™ S150 or equivalent.

2.2 RIP RAP
A. All riprap shall be a well-graded imported granular material. The riprap shall be a durable, hard, rock suitable for use as

riprap. The material shall not be shale or sandstone rock. The riprap used for the drainage ditches shall meet the
following gradation:

Size Percent Passing
6" 100

4" 30-70

2" 0-20

2.3 EROSION CONTROL GEOTEXTILE

A. Furnish non-woven geotextile as specified in AASHTO M288. Geotextile shall have a minimum weight of 4 oz/square
yard.

PART 3 - EXECUTION
3.1 AREAS WHERE EROSION CONTROL IS REQUIRED

A. Contractor is responsible to provide temporary erosion control and stormwater runoff control in accordance with
Contractor’s SWPPP,

B. Anerosion control blanket shall be placed in all storm water ditches, or areas of concentrated flow, with a slope less than
10%. A blanket shall be placed in all ditches where riprap is not specified. For all slopes greater than 10%, riprap shall
be placed.

3.2 RIPRAP PLACEMENT

A. Place underlying non-woven geotextile in ditches as follows: The longitudinal seams shall be parallel to the slope of the
ground surface. Overlap all end seams a minimum of 6 inches, and overlap all side seams a minimum of 3 inches. Bury
the top edge of the erosion blanket in a 6-inch deep and wide trench at the top of the slope, backfill with native materials,



and compact. Do not staple geotextile.

B. Place the riprap in all specified areas to a minimum depth of 9 inches. Inspect the riprapped ditch after placement of
riprap and manually fix any areas where the riprap is thin or protrudes excessively above the flowline.

END OF SECTION



SECTION 02630

PERMANENT STORMWATER DRAINAGE STRUCTURES

PART 1 - GENERAL
1.1 DESCRIPTION OF WORK

A. The contractor shall be responsible to provide all material, equipment, and labor required to excavate, backfill, construct,
and install the drainage structures.

B. Drainage ditches and detention basin shall be installed to facilitate construction activities and promote drainage of the
final cover.

1.2 RELATED WORK

A. Section 02370 - Erosion Control
B. Section 02930 - Revegetation

PART 2 - PRODUCTS

Not used

PART 3- EXECUTION

3.1 DRAINAGE DITCHES

A. The drainage ditches shall be constructed in the locations shown on Figure 4 of the Plans and to the dimensions shown
on Figure 7 Detail C and D of the Plans. All ditches shall have a minimum slope of 1%.

B. After the ditches have been excavated, the ditch shall be lined with either an erosion control blanket or riprap as shown
on the Plans and specified in Section 2370.

END OF SECTION



APPENDIX B

STORMWATER AND STABILITY
ENGINEERING CALCULATIONS



1.0 SURFACE WATER RUN-ON AND RUN-OFF CONTROLS

Surface water run-on and run-off from precipitation events will be managed as required by
Health Regulation #1, Solid Waste Management and Permitting (SLC Board of Health, 1989).
Specific requirements for surface water control are provided in Section 6.5.t. The surface water
structures, including the ditch and retention pond, were sized to control run-on/run-off resulting
from a 25-yr, 24-hr storm event (2.5 inches). See the Construction Plans/ Specifications and
attached engineering calculations for details.

1.1 Control of Surface Water During Construction

During construction, controls will be implemented to minimize run-off of surface water from
active (waste placement) areas. This may include sloping the waste surface to prevent run-off
from the active face or constructing berms (12” high) at the edges of the landfill cell to prevent
run-off from active areas.

Run-on to the proposed cell will be diverted from the active area by the construction of a
perimeter drainage ditch (see Figure 4 of the Closure Plans). The ditch will divert water from the
up-gradient drainage areas around the cell to the retention pond located north of the proposed
cell. The proposed ditch is 12” deep with 3:1 (horizontal:vertical) side slopes. Temporary
culverts may replace short sections of the ditch in order to facilitate waste movement.

Riprap will be placed in the perimeter ditch were slopes exceed 10% and water velocities could
cause erosion. In areas where riprap will not be placed (slopes flatter than 10%), temporary
erosion control blankets will be installed to prevent erosion until the establishment of
vegetation.

1.2 Control of Surface Water After Closure

After the landfill cell has been closed with the construction of the final cover, it will be
revegetated to minimize erosion and enhance evapotranspiration. Any temporary culverts will
be removed and the perimeter ditch constructed as outlined in the plans and specifications.

The perimeter ditch is sized to transfer all run-off from the closed landfill and surrounding area
to the retention pond. The retention pond is sized to store all run-off from a 25-yr, 24-hr
precipitation event. The perimeter ditch and retention basin is designed to collect and retain run-
off from the landfill cell area only, future modifications to the surface water controls may be
made during site development.

UDOT ROW/21770.001/SLC2M307 1 December 12, 2002
Copyright 2002 Kleinfelder, Inc.



mKLEINFELDER | SHEET

_ OF ___
! Y
PROJECT_AC OF \0"‘;»[ yogiiie L oane iR PROJECT NO. 71770.0A0
SUBJECT i“" azcr By_L. oo DATE_2-2-02
REVIEWED BY DATE
p .. \ \ o [ .'L
U\tcaze: SN 2e ST AT At T e R s

et Ty Conbey Z3-ye,
20k precipihebion suert

Gi\acli\ ° ZS“*’{‘/ Z‘k\ "\f\r S.k(orw\.
| Froure 2§ 1‘773\
L4 A{)(J\\- (‘fl‘(\:ﬁ l10’%104\ ‘\)"1/\(

v 2.5" (NoAN Atlas Z VAT

g T\fptz, V\,\c\'rx

° R\xmu‘F-V Cusvc V\uw\‘:fr (C/\/\ S (\)\YG.SSVV\&A' H@‘\}
asgbw\.\wﬁ \Ahr:&r (asc (}Dﬁ(r(z\ ar\,\,h\c‘ \) .

Delt crmine Waw Q

— \ N ) ; y ]
_var)u* b'\\)c;\ Po\(ﬁv\f\e\‘trg‘ (CI\L S ) c. -

DRVe ) N JIur - She d
(qu:)tc\w\, TV\(N‘\ /Du"\\pu“‘? (PR Q'\V\Y CLL/\Y\CA.

Lo T
/ﬁ\_,',k\wt (‘.\V\&:f:\’_\ u'#\.\h,\ AT C O Ty QP acres *‘/\L‘-MC’;‘I{B
v
\1 : ! ! - . 4
QC\P Sa e Zoaasll e IR et Lo ('O‘f‘ Ca k ‘l 2O hide &

’:.Qf 8 acfic Gre = Qmax - L\-7 L‘(\; y S“;, ES L‘\C&l;

De‘\ [N C,\l‘\cuxwe —il 2c

Baset an @ = 8ch ) driongler honnel | Manng 0

- 0,0% 5:\ S(lc

} bi*/’e.s p c\~é MmoA S\\fe ‘L“ 'A

&.\’\W\«\e\ V2 f'Z_,“ éefp Lv/ 2\ S:)c JI\Fr\s
* Sec qt'&(ach\", F‘M VV\&.;S*«‘

éu'\ /)g..'{'

M-4



Input Parameters for STORMSHED Program
-

Drainage Area (Options .

¥

Select History File Commands1 | Add/Remove Condut Defaults ] BasinData | PervCN  Perv TC | imperv CN | imperv TC | Compute Design Event |
HydOptions |  Defauklabels | ExtanRunContdl |  Program Configuation | ot Dese Lentl)  Spe() K
ow lype escrp: en ‘o)
Project Preciptation Values -~ ----=-~ -~ - . e
- Display Units [shest =] [ubOT ETF [o15
Descrip Precip (in) ! ; & us. Customary Units ‘
l | £ S, Metic Units | [ 4|
Precp1 12¥ S
ocp Al | Update Deiete | TodTC: 5825mn
Precp2 1% |
[ Precip3 0¥ | : Type Desciip Len  Slopef%) K m
Precipd 125%1 [o5 1 Sheet None Entered 300.0000 _2.00 01800 291271
| ‘ Sheet 00T 300 0000211 01500 231771
| Precps 100y I i
| 1
| Precios [Qther J |
\ !

L i [k ] comeet | ine Help

Heading 1: lTaylorsv-ille
Headng2 |
Headng2 |

Basin Definition: UDOT L, Basin Definition: UDQT [ %]

BéSi"DB*BlPetvCNIPmTC]IrnpetvCNllmmeCICmNeDes@Eml Basin Data PUVCN'P&VTC]ImpavCN]InpeNTClEoumeDe:bEvml
Basin ID > New Basin | Description: Arealac) CN
. [[Fandft Cap [e e L‘
Select Rainfall Type: [TYPE2 ~] 2600m
Hycrograph Method: [SC5 Method v Summay Dot . , Swhiea Update
o - L andhfl Cap 3000 =5 110
Hyd Interval (min} |10 ’r Perv TC: 5825 min Delete l
Peak Factor ]484 | Impery TC: 0,00 min
T l Avea: 8,0000 ac

Abs Coeff: ]0.2 Total: 17.0000 ac 85.00

[k ] cacd | oo | Hep | [T ] Cancel | aopy Help

Output (8 acres)
Maximum Q = 4.9 cfs
Total V =0.8 acre-ft

Basin Definition: UDQT ] ]

BasinData | PervCN | Perv TC | Imperv CN | Imperv TC Compute Design Event |

Select Design Event. |2391 =
¢ Computational R i ‘ "r =
% omp esuks for this event: i L\ q (&9
] \ - ==
| PeskFlowRate 4.8584 cfs ] o
| Peak Time (his)  750.0000 min - 12 6867 he =

Peak Voume ~ 34001.1632 cf - 0.7806 act !

0K Cancel (s Help




Triangular Channel Analysis & Design

Open Channel - Uniform flow

Worksheet Name: UDOT Landfill
Description: Q = 5 cfs, slope = 1.0%
Solve For Depth

Given Constant Data;

Z-Left............. 3.00
Z-Right............ 3.00
Mannings 'n'....... 0.030

Channel Discharge.. 5.00

VARIABLE COMPUTED COMPUTED

Channel Channel
/

Miniman of O.yO‘ Qee/o

Discharge (fps)

Z-Left Z-Right Mannings Channel

(H:V) (H:V) 'n' Slope Depth
ft/ft ft ,/

=== = == [==__-._
~

3.00 3.00 0.030 0.0100 @/‘

3.00 3.00 0.030 0.0300 0.65

3.00 3.00 0.030 0.0500 0.59

3.00 3.00 0.030 0.0700 0.56

3.00 3.00 0.030 0.0900 0.53

3.00 3.00 0.030 0.1100 0.51

3.00 3.00 0.030 0.1300 0.50

cfs

5.00 2.60
5.00 3.92
5.00 4.75
5.00 5.39
5.00 5.92
5.00 6.39
5.00 6.80

Open Channel Flow Module, Version 3.11 (c)
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



2.0 SLOPE STABILITY

Slope stability analysis of the final landfill cover was performed to verify that it was stable in
both static and pseudo-static (seismic) conditions. The stability of the proposed slopes for the
Taylorsville landfill cap construction was performed using a computerized slope-stability
program (STABLE 5M).

2.1 Program Input

For the pseudo-static condition a value equal to two-thirds of the peak ground acceleration
(0.25g) for 10% probability of exceedance in 50 years was used. Potential failure surfaces were
modeled as a deep-seated circular failure using the Bishop’s method and a shallower slip-surface
along the GCL liner/soil interface using a specified surface analysis. Groundwater was
conservatively modeled at approximately 5 feet below the toe of the slope and sloping up
through the waste. Actual groundwater depths are well below any failure surface. Maximum
side slopes were 3:1 (horizontal:vertical).

2.2 Results

Stability analyses indicates that the proposed landfill slopes are globally stable, with a minimum
factor of safety of 1.8 in the static condition and 1.1 in the pseudo-static condition. Commonly
accepted factor of safety values are 1.5 for static conditions and 1.1 for seismic conditions.

UDOT ROW/21770.001/SLC2M307 1 December 12, 2002
Copyright 2002 Kleinfelder, Inc.
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The input zip-code is 84118.

-111.9842 Long.

ZIP CODE 84118
LOCATION 40.6529 Lat.
DISTANCE TO NEAREST GRID POINT 5.3961 kms
NEAREST GRID POINT 40.7 Lat.

-112.0 Long.

Probabilistic ground motion values, in %9,
10%PE in 50 yr S%PE in 50 yr

PGA 25.378450 36.948849
0.2 sec SA 58.278530 95.574280
0.3 sec SA 53.71%200 88.444679
1.0

sec SA 19.365530 30.874531

1
1
|
[
|
t
I
1
I
!
i

The input zip-code is .
Zip code is zero and we go to the end and stop.

PROIJECT INFO: Home Page
SEISMIC HAZARD: Hazard by Zip Code

at the Nearest Grid point are:
2%PE in 50 yr
52.802071
125.960999
123.147301
47.864449

2 PG A
7y o



** PCSTABLSM **

by

Purdue University

--Slope Stability Analysis--
Simplified Janbu,

Run Date:
Time of Run:
Run By:

Input Data Filename:

Output Filename:

Plotted Output Filename:

PROBLEM DESCRIPTION

- 11-12-02
9:09%am

Nigel Miller

D:TAYLORZ2
D:TAYLORZ2.0OUT
D:TAYLOR2.PLT

Simplified Bishop
or Spencer’'s Method of Slices

Taylorsville Landfill Cap

6200 South 3200 West

BOUNDARY COORDINATES

3 Top Boundaries
11 Total Boundaries

Boundary X-Left
No. (ft)
1 10.00
2 60.00
3 195.00
4 6l.00
5 195.00
6 61.10
7 195.00
8 62.10
9 195.00
10 60.00
11 90.00

Y-Le
(ft

10.
10.
55.
10.
54.
10.
53.
10.
52.
10.
10.

ISOTROPIC SOIL PARAMETERS

5 Type(s) of Soil

ft
)

00
00
00
00
00
00
90
00
90
00
00

X-Right
(ft)

60.
195.
310.
195.
310.
195.
310.
195.
310.

90.
310.

00
00
00
00
00
00
00
00
00
00
00

Soil Total Saturated Cohesion Friction

General S*“*’"““‘]

Fs. X \.%

Y-Right Soil Type
(ft) Below Bnd

10.
55.
55.
54.
54.
53.
53.
52.
52.
10.
40.

Pore

00
00
00
00
00
90
90
90
90
00
00

E R OOe S WwN N

Pressure Piez.



Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface

No. (pcf) {(pct) (psf) (deq) Param. (psf) No.
1 110.0 120.0 100.0 25.0 .00 .0 1
2 125.0 130.0 .0 36.0 .00 .0 1
3 120.0 125.0 40.0 33.0 .00 .0 1
4 125.0 130.0 .0 36.0 .00 .0 1
5 115.0 125.0 100.0 25.0 .00 .0 1

1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED

Unit Weight of Water = 62.40
Piezometric Surface No. 1 Specified by 3 Coordinate Points
Point X-Water Y-Water
No. (ft) (ft)
1 10.00 5.00
2 90.00 5.00
3 310.00 35.00

A Critical Failure Surface Searching Method, Using A Random
Technique For Generating Circular Surfaces, Has Been Specified.

100 Trial Surfaces Have Been Generated.

10 Surfaces Initiate From Each Of 10 Points Equally Spaced
Along The Ground Surface Between X = 50.00 ft.
and X 60.00 ft.

Il

Each Surface Terminates Between X = 195.00 ft.
and X = 210.00 ft.

Unless Further Limitations Were Imposed, The Minimum Elevation
At Which A Surface Extends Is Y = 1.00 ft.

11.00 ft. Line Segments Define Each Trial Failure Surface.

Following Are Displayed The Ten Most Critical Of The Trial
Failure Surfaces Examined. They Are Ordered - Most Critical



First.

* * Safety Factors Are Calculated By The Modified Bishop Method * *

Failure Surface Specified By 17 Coordinate Points

Point X-Surf Y-Surf
No. (ft) (ft)

1 50.00 10.00

2 60.46 6.61

3 71.17 4.08

4 82.05 2.45

5 93.03 1.73

6 104.02 1.90

7 114.97 2.99

38 125.79 4.97

9 136.41 7.84

10 146.76 11.57

11 156.76 16.14

12 166. 36 21.53

13 175.47 27.68

14 184.05 34.5¢6

15 192.04 42.13

16 199.37 50.33

17 202.90 55.00

Circle Center At X = 96.4 ; Y = 135.1 and Radius, 133.4
* * k 1.787 * %k
Individual data on the 28 slices
Water Water Tie Tie Earthquake
Force Force Force Force Force Surcharge
Slice Width Weight Top Bot Norm Tan Hor Ver Load

No. Ft (m) Lbs (kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg)
1 10.0 1784.3 .0 .0 .0 .0 .0 0 .0
2 .5 173.8 .0 0 0 0 0 0 .0
3 .5 220.4 .0 0 0 0 0 .0 .0
4 .1 43.2 .0 .0 0 0 0 .0 .0
5 1.0 469.73 .0 .0 .0 .0 .0 0 .0
6 5.2 3470.9 .0 .0 .0 .0 .0 0 .0
7 3.9 3757.4 .0 114.1 0 0 0 0 .0
8 10.9 15259.7 .0 1188.0 0 0 0 0 .0
9 8.0 15058.9 .0 1396.9 0 0 0 0 .0
10 3.0 6502.4 .0 633.6 0 0 0 0 .0
11 11.0 26670.7 .0 2956.6 0 0 0 0 .0



12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

e
oo oo

= & (W wwh Joyw
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30412.
32676.
33435.
32725.
11335.
18369.
2036l.
7352.
23618.
18711.
13317.
3713.
3662.
795.
150.
9.

47.
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3544,
3511.
2856.
1583.

144.
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Failure Surface Specified By 16 Coordinate Points

Point
No.

WO JC U bW

Vel

10
11
12
13
14
15
le

X-Surf
(ft)

60.

70.

81.

92.
103.
114.
125.
136.
l146.
156.
166.
176.
185.
194.
203.
204.

Circle Center At

* ok k

00
98
98
97
90
76
51
11
53
74
72
43
84
92
65
65

1.788

Y-Surf
(ft)

* kK

10.
9.
9.
9.

11.

12.

15.

18.

21.

25.

30.

35.

41.

47.

54.

55

00
37
34
91
08
85
21
15
67
75
39
56
26
46
15

.00

Failure Surface Specified By 17

Point
No.

1

X-Surf
(ft)

50.

00

Y-Surf
(£t)

10.00

= 210.2 and Radius,

Coordinate Points

200.9

[eNeBeloNeNeNoNoNeNoNoNoNoNe Ne oMo

OO O OO OO OO0ODIODOOOOO OO



2 60.51 6.77
3 71.25 4.38
4 82.15 2.87
5 93.13 2.24
6 104.13 2.48
7 115.07 3.61
8 125.89 5.61
9 136.51 8.48
10 146.86 12.18
11 156.89 16.70
12 166.52 22.02
13 175.70 28.08
14 184.36 34.87
15 192.45 42.32
16 199.91 50.40
17 203.52 55.00
Circle Center At X = 95.5 ; Y = 139.3 and Radius, 137.1
E R ) 1.790 * % Kk

Failure Surface Specified By 17 Coordinate Points

Point X-Surf Y-Surf
No. (ft) (ft)
1 51.11 10.00
2 61.63 6.77
3 72.37 4.41
4 83.27 2.94
5 94.26 2.37
6 105.25 2.70
7 116.18 3.94
8 126.98 6.06
9 137.56 9.07
10 147.86 12.93
11 157.81 17.62
12 167.34 23.12
13 176.38 29.37
14 184.89 36.35
15 192.79 44.00
16 200.04 52.28
17 202.05 55.00
Circle Center At ¥ = 95.7 ; Y = 136.4 and Radius, 134.0

* %k % 1.791 * kK



Failure sSurface Specified By 17 Coordinate Points

Point X-Surf
No. (ft)
1 51.11
2 61.58
3 72.29
4 83.18
5 94.17
6 105.16
7 116.09
8 126.87
9 137.42
10 147.66
11 157.53
12 166.94
13 175.84
14 184.14
15 191.80
16 198.75
17 199.77

Circle Center At X

* ok k 1.791

Y-Surf
(ft)

1

O WNEFEN_OO

12.

23.
29.
37.
44.

53

55.

= 95.9

* ok ok

.00
.61
.13
.58
.96
.28
.55
.74
.85
86
.72
41
89
10
99
.52
00

;Y

Failure Surface Specified By 17

Point X-Surf
No. (ft)
1 51.11
2 61.50
3 72.17
4 83.04
5 94.01
6 105.01
7 115.94
8 126.72
9 137.26
10 147.47
11 157.28
12 166.61
13 175.37
14 183.51
15 190.96
16 197.65
17 198.37

Y-Surf
(ft)

1

W NN RENDWOO

DO WNDN e
LW wIN

.00
.39
.71
.00
.27
.52
.75
.95
.11
.19
.17
.00
.65
.05
.14
.87
.00

= 130.4 and Radius,

Coordinate Points

128.4



Circle Center At X = 96.7 ; Y = 124.4 and Radius, 123.1

* %k 1.792 * Kk

Failure Surface Specified By 16 Coocrdinate Points

Point X-Surf Y-Surf
No. (ft) (ft)

1 56.67 10.00

2 67.61 8.85

3 78.60 8.36

4 89.60 8.51

5 100.57 9.31

6 111.47 10.75

7 122.27 12.84

8 132.93 15.56

9 143.41 18.90
10 153.67 22.86
11 163.69 27.41
12 173.41 32.55
13 182.82 38.25
14 191.87 44.50
15 200.54 51.27
16 204.78 55.00

Circle Center At X = 81.6 ; Y = 194.3 and Radius, 186.0
* Kk ok 1‘792 k4 ok

Failure Surface Specified By 16 Coordinate Points

Point X-Surf Y-Surf
No. (ft) (ft)
1 52.22 10.00
2 63.14 8.66
3 74.12 8.00
4 85.12 7.99
5 96.10 8.66
6 107.02 9.99
7 117.84 11.99
8 128.51 14.64
9 139.01 17.93
10 149.29 21.85
11 159.31 26.39



12
13
14
15
16

169.
178.
187.
196.
201.

Circle Center At

* ok ok

1.792

31.
.25
.53
50.
55.

37
43

* %

53

35
00

Failure Surface Specified By 15

Point X-Surf
No. (ft)

1 57.78

2 68.70

3 79.68

4 90.68

5 101.64

6 112.51

7 123.25

8 133.79

9 144.09

10 154.10

11 163.78

12 173.08

13 181.9¢6

14 190.37

15 196.02
Circle Center At X

*xk 1.794

Y-Surf
(ft)

10.
.68
.10
.28
.21
.88
.30
.44
.30
.85
.07
.95
.45
.53
.00

= 82.6

* kK

00

Failure Surface Specified By 17

Point X-Surf

No. (ft)
1 53.33
2 63.70
3 74.35
4 85.21
5 96. 18
3 107.18

Y-Surf
(ft)

1

o= WwWo O

.00
.31
.57
.82
.06
.30

= 188.5 and Radius,

Coordinate Points

= 168.9 and Radius,

Coordinate Points

180.6

160.8



7 118.11 2.55
8 128.88 4.78
9 239.40 7.98
10 149.59 12.13
11 154,36 17.19
12 168.63 23.12
13 177.3. 29.87
14 185.35 37.37
15 192.67 45.58
16 199.22 54.43
17 199.57 55.00
Circle Center At X = 99.0 Y = 121.8 and Radius,
* kK 1.794 * k%
Y A X I S
.00 38.75 77.50 116.25 155.00
X 00 4= Fom e Fom e +——
_w *
38.75 +
- 1
- 1*
- 4*
-12
A 77.50 +07
012.
1W7*
648.
1372
0..7
X 116.25 .1.2..
-1.72
-54.8
-.1.72
- 0..7
- .1..2 .
I 155.00 + .1472
- 0..79
- 1.2,
- .142..
- .. 169
- 352.9
S 193.75 + ..128*

120.7

193.75



F

T

232.50

271.25

310.00

W*



** PCSTABLOM **

by
Purdue University

--Slope Stability Analysis-- Clﬁnera\ Delsmic
Simplified Janbu, Simplified Bishop
or Spencer’s Method of Slices F S = k (3
Run Date: 11-14-02
Time of Run: 3:1lpm
Run By: Nigel Miller
Input Data Filename: D: TAYLOR2E
Output Filename: D:TAYLOR2E.OUT

Plotted Output Filename: D:TAYLOR2E.PLT

PROBLEM DESCRIPTION Taylorsville Landfill Cap
6200 South 3200 West

BOUNDARY COORDINATES

-~

3 Top Boundaries
11 Total Boundaries

Boundary X-Left Y-Left X-Right Y-Right Soil Type

No. (ft) (ft) (ft) (ft) Below Bnd
1 10.00 10.00 60.00 10.00 1
2 60.00 10.00 195.00 55.00 2
3 195.00 55.00 310.00 55.00 2
4 61.00 10.00 185.00 54.00 3
5 195.00 54.00 310.00 54.00 3
6 61.10 10.00 185.00 53.90 4
7 195.00 53.90 310.00 53.90 4
8 62.10 10.00 195.00 52.90 5
9 195.00 52.90 310.00 52.90 5
10 60.00 10.00 90.00 10.00 1
11 90.00 10.00 310.00 40.00 1

ISOTROPIC SOIL PARAMETERS

5 Type(s) of Soil

Soil Total Saturated Cohesion Friction Pore Pressure Piez.



Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface

No. (pcft) (pct) (psf) (deg) Param. (psf) No.
1 110.0 120.0 100.0 25.0 .00 .0 1
2 125.0 130.0 .0 36.0 .00 .0 1
3 120.0 125.0 40.0 33.0 .00 .0 1
4 125.0 130.0 .0 36.0 .00 .0 1
5 115.0 125.0 100.0 25.0 .00 .0 1

1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED

" Unit Weight of Water = 62.40
Piezometric Surface No. 1| Specified by 3 Coordinate Points
Point X-Water Y-Water
No. (ft) (ft)
1 10.00 5.00
2 90.00 5.00
3 310.00 35.00

A Horizontal Earthquake Loading Coefficient
Of .170 Has Been Assigned

A Vertical Earthquake Loading Coefficient
Of .000 Has Been Assigned

Cavitation Pressure = .0 psf

A Critical Failure Surface Searching Method, Using A Random
Technique For Generating Circular Surfaces, Has Been Specified.

100 Trial Surfaces Have Been Generated.

10 Surfaces Initiate From Each Of 10 Points Equally Spaced
Along The Ground Surface Between X = 50.00 ft.
and X = 60.00 ft.

Each Surface Terminates Between ¥ = 195.00 ft.
and X = 210.00 ft.

Unless Further Limitations Were Imposed, The Minimum Elevation



Slice
No.
1
2

At Which A Surface Extends Is

11.00 ft.

Y = 1.00 ft.

Line Seygments Define Each Trial Failure Surface.

Following Are Displayed The Ten Most Critical Of The Trial

Failure Surfaces Examined.

First.

They Are Ordered - Most Critical

* * Safety Factors Are Calculated By The Modified Bishop Method * *

Failure Surface Specified By 16 Coordinate Points

Point X~-Surf
No. (ft)

1 60.00

2 70.98

3 81.98

4 92.97

5 103.90

6 114.76

7 125.51

8 136.11

9 146.53

10 156.74

11 166.72

12 176.43

13 185.84

14 194.92

15 203.65

16 204.65
Circle Center At X

* ook 1.128

Width
Ft (m)

.0
1.0

Y-Surf
(ft)

10.
9.
9.
9.

11.

12.

15.

18.

21.

25.

30.

35.

41.

47.

54.

55.

= 77.0 ;

* Kk *

Individual data on the

Water Water
Force Force

Weight Top Bot
Lbs (kg) Lbs(kg) Lbs (kg)
L0 .0 .0
24.0 .0 .0

00
37
34
91
08
85
21
15
67
75
39
56
26
46
15
00

L

= 210.2 and Radius, 200.9

25 slices

Tie Tie Earthquake
Force Force Force Surcharge
Norm Tan Hor Ver Load
bs (kg) Lbs(kg) Lbs(kg) Lbs(kyg) Lbs(kg)
.0 .0 .0 .0 .0
.0 .0 4.1 .0 .0



3 s 5.0 .0 .0 .0 .0 .9
4 1.0 76.6 .0 .0 .0 .0 13.0
5 8.9 2658.6 .0 .0 .0 .0 452.0
6 11.0 7821.5 .0 .0 .0 .0 1329.7
7 8.0 8459.9 .0 .0 .0 .0 1438.2
8 3.0 366L1.2 .0 .0 .0 .0 622.4
9 10.9 15567.4 .0 .0 .0 .0 2646.5
10 10.9 18164.1 .0 .0 .0 .0 3087.9
11 6.3 11479.7 .0 .0 .0 .0 1951.5
12 4.4 8433.9 .0 .0 .0 .0 1433.8
13 10.6 20769.5 .0 .0 .0 .0 3530.8
14 10.4 20762.3 .0 .0 .0 .0 3528.6
15 10.2 19935.8 .0 .0 .0 .0 3389.1
16 10.0 18341.5 .0 .0 .0 .0 3118.1
17 9.7 16046.4 .0 .0 .0 .0 2727.9
18 9.4 13131.7 .0 .0 .0 .0 2232.4
19 9.1 9692.0 .0 .0 .0 .0 1647.6
20 .1 69.0 .0 .0 .0 .0 11.7
21 7.0 4015.2 .0 .0 .0 .0 682.6
22 1.3 260.5 .0 .0 .0 .0 44.3
23 -1 17.1 .0 .0 .0 .0 2.9
24 .2 22.2 .0 .0 .0 .0 3.8
25 1.0 53.1 .0 .0 .0 .0 9.0

[cNeoNeoReNolNolNeNolNoeNolNolNolNollolNolloleloellohe o ool

Failure Surface Specitied By 17 Coordinate Points

Point X-Surtf Y-Surf
No. (ft) (ft)

1 50.00 10.00

2 60.46 6.61

3 7L.17 4.08

4 82.05 2.45

5 93.03 1.73

6 104.02 1.90

7 114.97 2.99

8 125.79 4.97

9 136.41 7.84

10 146.76 11.57

11 156.76 16.14

12 166.36 21.53

13 175.47 27.68

14 184.05 34.56

15 192.04 42,13

16 199.37 50.33

17 202.90 55.00

Circle Center At X = 96.4 ; Y = 135.1 and Radius, 133.4

* ok ke 1.132 * % Kk

O OO OO0 O OO O0ODO0ODOCCOODODOODOOOO oo



Failure Surface Specified By 16 Coordinate Points

Point X-Surf Y-Surf
No. (ft) (ft)

1 56.67 10.00

2 67.61 8.85

3 - 78.60 8.36

4 89.60 8.51

5 100.57 9.31

6 111.47 10.75

7 122.27 12.84

8 132.93 15.56

9 143.41 18.90
10 153.67 22.86
11 163.69 27.41
12 173.41 32.55
13 182.82 38.25
14 191.87 44,50
15 200.54 51.27
16 204.78 55.00

Circle Center At X = 81.6 ; Y = 194.3 and Radius, 186.0
* % % 1.132 * kK

Failure Surface Specified By 16 Coordinate Points

Point X-Surf Y-Surf
No. (ft) (ft)
1 60.00 10.00
2 71.00 9.93
3 81.99 10.36
4 92.95 11.28
5 103.86 12.69
6 114.70 14.60
7 125.43 16.99
8 136.05 19.86
9 146.53 23.21
10 156.84 27.03
11 166.98 31.31
12 176.91 36.05
13 186.61 41.22
14 196.07 46.83
15 205.27 52.86
16 208.24 55.00

Circle Center At X = 67.1 ; Y = 253.2 and Radius, 243.3



FAA 1.133

L

Failure Surface Specified By 17 Coordinate Points

Point X-Surf
No. (ft)
1 50.00
2 60.51
3 71.25
4 82.15
5 93.13
6 104.13
7 115.07
8 125.89
9 136.51
10 146.86
11 156.89
12 166.52
13 175.70
14 184.36
15 192.45
16 199.91
17 203.52

Circle Center At X

*k ok 1.133

Y-Surf
(ft)

1

G WhhNN& OO

s W N
o NDDooNON@

= 95.5

* kK

.00
17
.38
.87
.24
.48
.61
.61
.48
.18
.70
.02
.08
.87
.32
.40
.00

;Y

Failure Surface Specified By 17

Point X-Surf
No. (ft)
1 52.22
2 62.75
3 73.50
4 84.39
5 95.37
6 106.37
7 117.32
8 128.17
9 138.84
10 149.28
11 159.41
12 169.19
13 178.56

Y-Surf
(ft)

1

NSO w N NN S OO

.00
.83
.47
.94
.26
.42
.42
.26
.93
.41
.68
.72
.49

= 139.3 and Radius,

Coordinate Points

137.1



14 187.45

15 195.82

16 203.62

17 209.77
Circle Center At X
* ok ok 1.134

32.96
40.10
47.86
55.00

* Kk Kk

Failure Surface Specified By 16

Point X-Surf
No (ft)

1 58.89

2 69.83

3 80.82

4 91.82

5 102.79

6 113.70

7 124.51

8 135.18

9 145.68

10 155.97

11 166.03

12 175.81

13 185.28

14 194.42

15 203.18

16 208.44
Circle Center At X

il 1.134

Y-Surf
(ft)

10.00
8.89
8.42
8.57
9.37

10.79

12.84

15.50

18.78

22.66

27.12

32.16

37.75

43.88

50.52

55.00

= 83.6 ; Y

* k ok

Failure Surface Specified By 16

Point ¥-Surf

No. (ft)
1 56.67
2 67.60
3 78.59
4 89.59
5 100.56
6 111.48

Y-Surf
(ft)

10.00

<o

.23
.30

[e0]

= 145.4 and Radius,

Coordinate Points

= 198.8 and Radius,

Coordinate Points

143.2

190.5



7
8
9

10

11

12

13

14

15

16

122.:
132.
143.
153.
163.
173.
183.
192.
201.
207.

Circle Center At

*xx 1.134

12.
14.
18.
21.
26.
31.
36.
43.
49.
.00

55

* % &

33
93
15
97
39
38
93
02
64

Failure Surface Specified By 17

Point X-Surf
No. (ft)
1 50.00
2 60.59
3 71.38
4 82.29
5 93.28
6 104.27
7 115.22
8 126.07
9 136.75
10 147.2
11 157.38
12 167.22
13 176.68
14 185.70
15 194.22
16 202.22
17 208.97

Circle Center At

* Kk K 1.'

Y-Surf
(ft)

1

AW Ws JOo

— =
o N co

21.
26.
33.
40.
47,
55.

* %k

.00
.04
.86
.49
.92
.16
.20
.05
.69
.10

e]
u

19
81
11
05
61
00

Failure Surface Specified By 17

Polnt

X-Surf

(ft)

Y-Surf
(ft)

= 197.3 and Radius,

Coordinate Points

= 152.5 and Radius,

Coordinate Points

189.2

149.6



W o J U W

10
11
12
13
14
15
16
17

Circle Center At

A

X

38.75

77.50

116.25

51.11 10.00
©l.69 6.99
72.47 4.78
33.38 3.37
94.36 2.78
105.36 3.01
116.31 4.05
127.15 5.90
137.83 8.55
148.28 11.99
158.44 16.20
168.27 21.14
177.70 26.81
186.68 33.16
195.17 40.16
203.11 47.76
209.62 55.00
X = 96.8 ; Y = 150.8 and Radius, 148.0
1.135 * ok k
A X I S F T
.00 38.75 77.50 116.25 155.00 193.75
fom e Fommmm e o e e o +
_W *
+
- 2
- 2*
_ 3*
-214
+.3
214
2W3*
6.,
2531
.3
2.14
-2.31
-69..
-.2.31
- ...3
- .2.71



155.

193.

232.

271.

310.

00

75

50

00

W*



** PCSTABLSM **

by
Purdue University

--Slope Stability Analysis—- (;)CL-L, Ci%*b‘\c*j
Simplified Janbu, Simplified Bishop
or Spencer s Method of Slices ‘:.55.3% - 2.
Run Date: 11-12-02
Time of Run: 9:06am
Run By: Nigel Miller
Input Data Filename: D: TAYLOR1
Output Filename: D:TAYLORL.OUT

Plotted Output Filename: D:TAYLORIL.PLT

PROBLEM DESCRIPTION Taylorsville Landfill Cap
6200 South 3200 West

BOUNDARY COORDINATES

3 Top Boundaries
11 Total Boundaries

Boundary X-Left Y-Left X-Right Y-Right Soil Type

No. (ft) (ft) (ft) (ft) Below Bnd
1 10.00 10.00 60.00 10.00 1
2 60.00 10.00 195.00 55.00 2
3 195.00 55.00 310.00 55.00 2
4 61.00 10.00 185.00 54.00 3
5 195.00 54.00 310.00 54.00 3
6 Gl.10 10.00 195.00 53.90 4
7 195.00 53.90 310.00 53.90 4
8 62.10 10.00 195.00 52.90 5
9 185.00 52.90 310.00 52.90 5
10 60.00 10.00 80.00 10.00 1
11 90.00 10.00 310.00 40.00 1

ISOTROPIC SOIL PARAMETERS
=

5 Type(s) of Soil

Soil Total Saturated Cohesion Friction Pore Pressure Piez.



Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface

No. (pct) (pcf) (pst) (deg) Param. (psf) No.
1 110.0 120.0 100.0 25.0 .00 .0 L
2 125.0 130.0 .0 36.0 .00 .0 1
3 120.0 125.0 40.0 33.0 .00 .0 1
4 125.0 130.0 .0 36.0 .00 .0 1
5 115.0 125.0 100.0 25.0 .00 .0 1

1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED

Unit Weight of Water = 62.40

Piezometric Surface No. 1 Specified by 3 Coordinate Points

Point X~-Water Y-Water

No. (ft) (ft)
1 10.00 5.00
2 90.00 5.00
3 310.00 35.00

A Critical Failure Surface Searching Method, Using A Random
Technique For Generating Sliding Block Surfaces, Has Been
Specified.

10 Trial Surfaces Have Been Generated.

2 Boxes Specified For Generation Of Central Block Base

Length Of Line Segments For Active And Passive Portions Of
Sliding Block Is 11.0

Box X-Left Y-Left X-Right Y-Right Height

No. (ft) (ft) (ft) (ft) (ft)
1 61.00 10.00 62.00 10.00 .50
2 195.00 54.00 196.00 54.00 .50

Following Are Displayed The Ten Most Critical Of The Trial

Failure Surfaces Examined. They Are Ordered - Most Critical
First.



Slice

No.
1

U s WN

* * Safety Factors Are Calculated By The Modified Janbu Method * *

Failure Surface Specified By 4 Coordinate Points

Failure Surface Specified By 4 Coordinate Points

Point

=W N

* ok ok

X-Surf
(ft)

60.95
61.39
185.48
196.28

* ok ok

Y-Surf
(ft)

10.32

9.88
53.92
55.00

Failure Surface Specified By 4 Coordinate Points

Point X-Surf Y-Surf
No (ft) (ft)
1 61.43 10.48
2 61.82 10.08
3 195.94 54.14
4 196.38 55.00
* Kk 2.215 * * Kk
Individual data on the 8 slices
Water Water Tie Tie Earthquake
Force Force Force Force Force Surcharge
Width Weight Top Bot Norm Tan Hor Ver Load
Ft (m) Lbs (kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs{kg) Lbs(kg) Lbs(kg) Lbs (kg
3 5.3 .0 .0 .0 .0 .0 .0 .
0 1.1 .0 .0 .0 .0 0 .0
.1 6.6 .0 .0 .0 .0 .0 .0
133.2 14042.4 .0 .0 .0 .0 .0 .0
2 28.0 .0 .0 .0 .0 0 .0
3 39.9 .0 .0 .0 .0 0 .0
4 50.6 .0 .0 .0 .0 0 .0
4 23.6 .0 .0 .0 .0 0 .0

OO OO OO0OO0 o~



Point
No.

W N

* ok Kk

X-Surf
(ft)

60.88
61.30
195.78
195.86

2.237

* %k

Y-Surf
(ft)

10.29

9.94
53.85
55.00

Failure Surface Specified By 4

Point
No.

=W N

* Kk

X-Surf
(ft)

60.11
61.24
195.61
196.10

2.240

* ok Kk

Y-Surf
(ft)

10.04

9.76
54.04
55.00

Failure Surface Specified By 4

Point
No.

=W N =

* k&

X-Surf
(ft)

61.01
6l1.86
195.13
195.80

2.335

* % *

Y-Surf
(ft)

10.34

53.95
55.00

Failure Surface Specified By 4

Point
No.

1

X-Surf

(ft)

60.77

Y-Surf

(ft)

10.26

Coordinate Points

Coordinate Points

Coordinate Points



2 61.52
3 195.10
4 195.34

ol 2.379

Failure Surface Specified By

Point X-Surf
No. (ft)

1 60.86

2 61.23

3 195.31

4 196.07

*x K 2.512

9.89
54.23
55.00

* Kk

Y-Surf
(ft)

10.29

9.94
54.21
55.00

* kK

Failure Surface Specified By 4

Point X-Surf
No. (ft)

1 61.18

2 6l.65

3 195.32

4 195.73

* k& 2.599

Y-Surf
(ft)

10.39
10.15
54.20
55.00

* * *x

Failure Surface Specified By 4

Point X-Surf

No. (ft)
1 60.81
2 61.25
3 195.19
4 195.96

Y-Surf
(ft)

10.27
9.8
54.06
55.00

4 Coordinate Points

Coordinate Points

Coordinate Points



* Kk Kk

e}

.608 el

Failure Surface Specified By 4 Coordinate Points

Point X-Surf Y-Surf
No. (ft) (ft)
1 61.00 10.33
2 61.92 10.20
3 195.45 54.17
4 196.27 55.00
* % & 3.0_].5 * k Kk
Y A X I S F T
.00 38.75 77.50 116.25 155.00 193.75
X 00 +————-———- Frmmm et e e fomm— - +
_W *
38.75 +
A 77.50 +
_W *
X 116.25 +

I 155.00 +



193.75

232.50

271.25

310.00

wW*



‘* PCSTABLSM **

by
Purdue University

C;(Ll_, SSGISMW:c,

--Slope Stability Analysis--
Simplified Janbu, Simplified Bishop

or Spencer’ s Method of Slices C@ . = l‘\‘
Run Date: 11-14-02
Time of Run: 3:16pm
Run By: Nigel Miller
Input Data Filename: D:TAYLOR1E
Output Filename: D:TAYLOR1E.OUT

Plotted Output Filename: D:TAYLOR1E.PLT

PROBLEM DESCRIPTION Taylorsville Landfill Cap
6200 South 3200 West

BOUNDARY COORDINATES

3 Top Boundaries
11 Total Boundaries

Boundary X-Left Y-Left X-Right Y-Right Soil Type

No. (ft) (ft) (ft) (ft) Below Bnd
1 10.00 10.00 60.00 10.00 1
2 60.00 10.00 195.00 55.00 2
3 195.00 55.00 310.00 55.00 2
4 61.00 10.00 195.00 54.00 3
5 195.00 54.00 310.00 54.00 3
6 61.10 10.00 195.00 53.90 4
7 195.00 53.90 310.00 53.90 4
8 62.10 10.00 195.00 52.90 5
9 195.00 52.90 310.00 52.90 5
10 60.00 10.00 90.00 10.00 1
11 90.00 10.00 310.00 40.00 1

ISOTROPIC SOIL PARAMETERS

5 Type(s) of Soil

Soil Total Saturated Cohesion Friction Pore Pressure Piez.



Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface

No. (pct) (pct) (psf) (deg) Param. (psf) No.
1 110.0 120.0 100.0 25.0 .00 .0 1
2 125.0 130.0 .0 36.0 .00 .0 1
3 120.0 125.0 40.0 33.0 .00 .0 1
4 125.0 130.0 .0 36.0 .00 .0 1
5 115.0 125.0 100.0 25.0 .00 .0 1

y

1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED

Unit Weight of Water = 62.40
Piezometric Surface No. 1 Specified by 3 Coordinate Points
Point X-Water Y-Water
No. (ft) (ft)
1 10.00 5.00
2 90.00 5.00
3 310.00 35.00

A Horizontal Earthquake Loading Coefficient
Of .170 Has Been Assigned

A Vertical Earthquake Loading Coefficient
Of .000 Has Been Assigned

Cavitation Pressure = .0 pst

A Critical Failure Surface Searching Method, Using A Random
Technique For Generating Sliding Block Surfaces, Has Been
Specified.

10 Trial Surfaces Have Been Generated.
2 Boxes Specified For Generation Of Central Block Base

Length Of Line Segments For Active And Passive Portions Of
Sliding Block Is 11.0

Box X-Left Y-Left X-Right Y-Right Height
No. (ft) (ft) (ft) (ft) (ft)



Slice
No.

W Jowv b WN

0

Following Are Displayed The Ten Most

1

61.00
95.00

10.00 62.00 10.00
54.00 196.00 54.00

.50
.50

Critical Of The Trial

Failure Surfaces Examined. They Are Ordered - Most Critical

First.

* * Safety Factors Are Calculated By

Failure Surface Specified By 4 Coordinate Points

The Modified Janbu Method * *

Point X-Surf Y-Surf
No. (ft) (ft)
1 61.43 10.48
2 61.82 10.08
3 195.94 54.14
4 196.38 55.00
* ok Kk l.383 * Kk *
Individual data on the 8 slices
Water Water Tie Tie Earthquake
Force Force Force Force Force Surcharge
Width Weight Top Bot Norm Tan Hor Ver Load
Ft (m) Lbs (kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs (kg) Lbs (kg) Lbs(kg) Lbs(kg)
.3 5.3 .0 .0 .0 .0 .9 .0 .0
.0 1.1 .0 .0 .0 0 .2 .0 .0
.1 6.6 .0 .0 .0 .0 1.1 .0 .0
133.2 14042.4 .0 .0 .0 .0 2387.2 .0 .0
.2 28.0 .0 .0 .0 0 4.8 .0 .0
.3 39.9 .0 .0 .0 0 6.8 .0 .0
.4 50.6 .0 .0 .0 0 8.6 .0 .0
.4 23.6 .0 .0 .0 0 4.0 .0 .0

Failure Surface Specified By 4 Coordinate Points

Point
No.

BWw N =

X-Surf
(ft)

60.95
61.39
195.48
196.28

Y-Surf
(ft)

10.32

9.88
53.92
55.00



* ok Kk 1.389 * k%

Failure Surface Specified By 4 Coordinate Points

Point X-Surf Y-Surf
No. (ft) (ft)
1 60.88 10.29
2 61.30 9.94
3 195.78 53.85
4 195.86 55.00
* ok Kk 1'392 ER

Failure Surface Specified By 4 Coordinate Points

Point X-Surf Y-Surf
No. (ft) (ft)
1 60.11 10.04
2 61.24 9.76
3 195.61 54.04
4 196.10 55.00
* % X 1.400 * Kk ok

Failure Surface Specified By 4 Coordinate Points
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1. INTRODUCTION

1.1 LOCATION AND DESCRIPTION

The Utah Department of Transportation (UDOT) owns an approximate 126-acre vacant property
in Taylorsville, Utah. This property is bounded on the east by 3200 West Street, on the south by
6200 South Street, on the west by Bangerter Highway and a residential neighborhood, and on the
north by residential properties (see Figure 1). The southeast portion of this property was used to
mine gravel and was subsequently backfilled with municipal waste and construction/demolition
debris. The portion that received waste covers approximately 30 acres, as shown in Figure 2.
UDOT wishes to consolidate the municipal waste into a smaller footprint (6 acres) and transfer
the landfill property, along with adjacent property to total 22 acres, to the City of Taylorsville to
be used as a park. The remainder of the 126-acre property will then be sold by UDOT for

development of commercial and residential property.

The site is located along the eastern flank of the Oquirrh Mountains, on the western edge of the
Salt Lake Valley. The UDOT parcel is underlain by interbedded lacustrine clays, sands, silts,
and gravels that were deposited near the western edge of historic Lake Bonneville. The site was
mined for these gravels for approximately 40 years, from the 1960s to the late 1990s. After
mining the gravels, the southeast portion of the property was used by Salt Lake County to
dispose municipal solid waste and construction debris in the 1960s and 1970s. The landfilling

was reportedly discontinued in approximately 1978.

Municipal waste is deposited primarily in three areas: M1, M2, and M3 (see Figure 2). M1 and

M3 appear to contain up to 40 feet of municipal waste, while M2 contains about 20 feet of waste.

Construction debris is present in three areas: C1, C2, and C3. CI1 appears to contain about 25 |

feet of debris, primarily asphalt and concrete rubble. C2 reportedly contains about 4 feet of

debris, and C3 appears to have received only a few feet of material. The waste cells are generally
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covered by 2 to 3 feet of soil, but debris is visible on the surface of the waste cells as well as on

the ground surface in some areas across the site.
1.2 INVESTIGATION OBJECTIVES

Due to the presence of municipal wastes and construction debris on the site, Salt Lake Valley
Health Department (SLVHD) has expressed concern that metals may have leached from waste
material into the native soils below. These native soils will be exposed once waste materials are
moved and consolidated in the southeast corner of the site. The objective of this investigation is
to assess whether surface soils, which will be freshly exposed once the existing waste materials

are moved, are impacted with pollutant metals above local background concentrations.

This Sampling and Analysis Plan (SAP) establishes the guidelines for collecting representative
background soil samples in the site vicinity and surface soil samples at the UDOT Landfill. Soil
will be sampled and analyzed to document constituents of concern. The sampling program is

designed to fulfill the data requirements, including:

e The samples collected must be representative of the materials sampled;

e Sample integrity must be maintained and documented; '

e Proper measurements and information must be recorded;

e Sample volumes must be sufficient for the required analytical procedures; and

e Analytical results adequately characterize soil.
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2. PROPOSED SAMPLE LOCATIONS AND TYPES

2.1 SAMPLING RATIONALE

Potential migration of metals from the landfill materials are primarily expected to have affected
the soils immediately below the wastes. The solubility and mobility of these metals are
relatively low, so vertical migration of these contaminants is likely limited. Therefore, samples
will be collected from depths of 0 to 6 inches bgs beneath the footprint of the waste cells to
evaluate the zone where the highest metals concentrations are expected. The soil confirmation

samples will be collected from the native soils after the waste has been removed.

2.2 SAMPLING FREQUENCY

To develop an indication of whether soils across the property have been impacted, samples will
be collected in a grid of approximate 100-foot intervals throughout the former landfill area.
Therefore, each sample location will represent an area of about 10,000 square feet (%), or 1.7%
of the former landfill area. Based on the identified waste footprint, there will be a total of 58 soil

confirmation samples.

Additionally, eight soil samples will be collected from the area surrounding the UDOT Landfill.
These samples will be collected in areas where no landfilling has occurred and will be used to
establish normal background conditions for the area. The proposed statistical method for

calculating background is discussed in Section 6.

2.3 PROPOSED SAMPLE LOCATIONS

The confirmation soil samples will be collected on an approximate 100-foot grid as shown on
Figure 3. Each sample location will be staked and labeled in the field. At each sample location,
coordinates will be measured with a hand-held Global Position System (GPS) unit. GPS survey
accuracy will be approximately 10 to 15 feet horizontal and 7 feet vertical. Stakes will be

maintained at the site for exact reference until the project is complete.
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In addition to the proposed sample locations, grab samples may be collected at the field
sampler’s discretion if observations indicate a potential target area (e.g., localized low spots,
discolored areas) where impacts could be greater. Grab sample locations will also be staked and

surveyed with the GPS unit.

Background samples will be collected at the approximate locations shown on Figure 3. Before
collecting a background sample, the sample area will be inspected to confirm no visible evidence

of debris on “fill mounds” near the sample site.

Additional confirmation samples will be collected if impacted areas are identified through this
proposed sampling and ahalysis project. Any soil identified that exceeds background
concentrations will be excavated and moved to the consolidated landfill area. Secondary
confirmation samples will then be collected at the frequency specified in Section 2.2 from the
over-excavated area. The secondary confirmation sample locations will be staked and surveyed

with the GPS unit.
24 SAMPLE TYPES

Each proposed sample will be a composite of five sub-samples collected from the sample
location. The five sub-samples will be collected from the staked grid point and from points 10
feet from the stake in each direction (north, south, east, and west). This will increase the
sample’s representativeness. If additional target samples are collected, these will be grab

samples.

2.5 SAMPLE ANALYSIS

Each sample will be analyzed for total concentrations of arsenic, barium, cadmium, chromium,

lead, mercury, selenium, and silver. Analytical procedures are described in Section 4.
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3. SAMPLING PROCEDURES

This section outlines standard operating procedures (SOPs) to be followed in conducting surface
soil sampling for quantitative analysis. Samples will be collected ﬁ'dm the shallow subsurface (0
to ¥ foot bgs) by hand methods. Analytes will include eight pollutant metals (arsenic, barium,
cadmium, chromium, lead, mercury, silver, and selenium). Site-specific sampling requirements

(i.e., number and locations of samples) are discussed in Section 2.

Sample types may consist of grab or composite samples. A grab sample is a sample collected
from a discreet location. This type of sample will only be collected during site characterization if
visual observations indicate the presence of an anomalous zone. A composite sample consists of
material sampled from two or more sub-locations combined together to form one sample. This
type of sample will be collected from areas believed to be homogenous in nature and will be
considered representative of the metals concentrations in the sample area. Background and

confirmation samples will be collected as composite samples.

The following sections describe specific sampling procedures to be used in the collection

process.
3.1 - SURFACE SAMPLING

The following procedures will be used to collect a soil sample from the 0 to 2 foot below surface

interval:

e Excavate a hole to approximately 8 inches below ground surface using a trowel, hand

shovel, or pickhoe;

e Using a clean hand tool, scrape the side of the hole until undisturbed sample material

is exposed;
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e Place a clean cup or sample jar at the bottom of the desired sample location;

e Using a clean hand tool, scrape sample material from the side of the hole allowing it
to fall into the cup. If a composite sample is required, collect equal amounts of
sample material from each sub-site;

e Pour the contents of the cup into the appropriate sample container and seal;

e Label the sample container with the following information:

¢ Sample identification number;
¢ Date and time of collection;
¢ Project number; and
e Replace excavated soil into the hole.
3.2 SAMPLING SEQUENCE
The following sequence of events will be followed for all collected soil samples:

1. Collect sample following the procedures listed in Section 3.1;

2. Label container with sample number, date, time, and project number; and

3. Record sample on the field sample log.

4. Document information about the individual samples and conditions on daily field

reports, including a map or diagram,;
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At day end:
5. Prepare chain-of-custody forms; and
6. Package and deliver samples, including chain of custodies, to the analytical

laboratory.

3.3  FIELD DOCUMENTATION

Field notes will be maintained by on-site personnel during all sampling activities. The general

information recorded for each days’ sampling event includes:

o Date;

e Name of overall sampling event and project number;
e Sampling personnel; and

¢ Climatic conditions;

¢ Field observations; and

¢ Map or diagram.

An example form for field notes is included in Appendix A.
For each sample collected, the following information will be recorded on the field sample log:
Sample number;
Location (site number) with GPS survey coordinates;
e Time;
e Sampling method (grab, composite, etc.);
e Sample type (composite soil, grab soil, etc.);
e QA (split, etc.); and

e Analyses to be performed.

An example form for the field sample log is included in Appendix A.
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Significant deviations from sampling protocol will be formally noted in the field notes, along

with visiting personnel and unusual circumstances pertinent to the sampling effort.
3.4  SAMPLING TOOLS

Soil samples will be collected using disposable plastic sample equipment and hand tools. These

tools may include one or more of the following:

e Disposable plastic spoon, scraper, trowel, and/or cup;
e Hand shovel;
e Pickhoe; and

e Gloves.

Only disposable plastic tools will contact sampled material. Hand shovels and or pickhoes will

be used only to gain access to sample material. Disposable tools will be discarded after each use.
3.5 SAMPLE CONTAINERS, PRESERVATION TECHNIQUES, AND HOLDING TIMES

Sample containers, preservation techniques, and holding times will be consistent with
EPA SW-846 guidelines. Soil samples will be placed in glass bottles. No preservation is
necessary for metals analysis and holding time is six months for everything except mercury
(mercury is 28 days). Samples will be kept cooled to <4 degrees C. Extraction and analysis will
be performed within 28 days after collection. Table 1 contains a list of the container types,

preservation methods, and holding times for each analytical procedure.
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3.6 CONTAINER LABELS :

To prevent misidentification of samples, each sample container will be labeled and written with

indelible ink. The following information will be recorded on the sample container:

e Sample identification number;
e Date and time of collection; and

e Project identification number.
3.7 SAMPLE HOMOGENIZATION

Material sampled for metals characterization will be homogenized prior to analysis. This may be
done in the field or at the laboratory. Homogenization techniques will vary depending on sample

texture and moisture content. Drying may be necessary to facilitate good homogenization.

Homogenization will be accomplished by shaking or stirring the sample in the sample container.

Only disposable plastic tools will be used in the homogenization process.
3.8 CHAIN-OF-CUSTODY

Chain-of-custody will be maintained for all samples collected. To establish the documentation
necessary to trace sample possession from the time of collection, a chain-of-custody record will

be filled out and accompany every set of samples. The record will include the following:

e List of sample numbers;

e Signature of collector;

e Date and time of collection;

e Sample types;

e Number of containers;

e Parameters requested for analysis for each sample;

e Signature of person(s) involved in the chain of possession; and
e Inclusive dates of possession.

A sample chain-of-custody form is included in Appendix A.
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3.9 SURVEYING

The approximate proposed sample coordinates are shown on Figure 3 and are listed in
Appendix A. Actual sample sites will be surveyed using a hand-held GPS unit. Locations will
be reported in UTM Coordinates. Sites will also be referenced to known landmarks if any are in
close proximity. Sample sites will be marked in the field with a 1-inch by 2-inch by 18-inch

wooden stake labeled with the site number.
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4. ANALYTICAL METHODS

The soil samples will be analyzed at American West Analytical Laboratory for pollutant metals
according to EPA methods. Analytical procedures will be consistent with Federal Guidance
Solid Waste (SW)-846 (Test Methods for Evaluating Solid Waste). Samples will be analyzed for

total concentrations of eight metals, as listed in Table 1.

Table 1
Analytical Methods, Container Types,
Preservation Methods, and Holding Times

Constituent | Method Matrix - Container Preservative | Holding Time
Total 7060A Soil 4 oz. glass jar none 6 months
Arsenic
Total 6010 Soil 4 oz. glass jar none 6 months
Barium
Total 6010 Soil 4 oz. glass jar none 6 months
Cadmium
Total 6010 Soil 4 oz. glass jar none 6 months
Chromium
Total 6010 Soil 4 oz. glass jar none 6 months
Lead
Total T471A Soil 4 oz. glass jar none 28 days
Mercury
Total 6010 Soil 4 oz. glass jar none 6 months
Silver
Total 7740 Soil 4 oz. glass jar none 6 months
Selenium
UDOT/21770.001/SLC2R177 Page 11 of 15 December 10, 2002
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5. QUALITY ASSURANCE OBJECTIVES

The purpose of data quality assessment is to assure that data generated under the QA program is
accurate and consistent with program objectives. The quality of the data will be assessed based
on precision, accuracy, and completeness. Percent precision is the degree to which a
measurement is reproducible and will be assessed by a comparison of split sample results.
Percent accuracy is a determination of how close the measurement is to the true value and will be
assessed via spike recovery in sample matrices. This will be performed by the laboratory as part
of their quality assurance/quality control (QA/QC) procedures. Completeness is a measure of the
amount of valid data obtained, compared to the amount that was expected under normal

conditions. Eighty percent (80%) completeness is the goal of this assessment.

5.1 QA/QC SAMPLES

-

Only one type of QA/QC sample, the split sample, will be collected.

One out of every 10 samples collected for analysis of metals will be split into two aliquots: a
primary sample and a QA duplicate. Primary and QA duplicate samples will be submitted to
American West Analytical Laboratories in Salt Lake City, Utah. The analysis of split samples
will be compared to assess whether reproducible results are obtained by the laboratory

(laboratory precision).

American West Analytical Laboratory is EPA certified and as such follows QA/QC procedures
consistent with EPA standards. Laboratory QA/QC samples include method blanks, matrix
spikes, matrix spike duplicates, and laboratory control samples. These laboratory QA/QC

samples will be used to assess laboratory accuracy.
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52 DATA REDUCTION AND VALIDATION

All data will be reported in appropriate units. All raw data will be reviewed to ensure that data
are reliable and in compliance with QA/QC objectives. The relative percent difference (RPD) of
the split samples will be calculated. If the RPDs are consistently greater than 25%, corrective

action may be taken, including:

e Reanalyzing the samples, if holding time criteria permit;

e Resampling and reanalyzing;

e Evaluating and amending sampling and analytical procedures;
e Accepting data, acknowledging level of uncertainty; and/or

e Conducting a laboratory audit.

The nature of the corrective action will depend on the circumstances unique to each situation.
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6. BACKGROUND CONCENTRATIONS

6.1 ESTABLISHING BACKGROUND CONCENTRATIONS

Eight composite samples will be collected to provide a representative assessment of background
metals concentrations in soil in the site vicinity. The average concentration and standard
deviation for each metal will be calculated from this sample set. The “normal background range”
for each metal will be defined as:

Background Concentration Range = x—30 to x+3c

= the average concentration

|

Where:
the standard deviation

Q
I

Therefore, the normal background range for each metal will be the average metal concentration

detected plus or minus three standard deviations.
For a normally-distributed sample population, this range will include 99% of the population.
6.2  DEFINING “CLEAN” CLOSURE SAMPLES

The confirmation soil sample results will be compared to the predetermined normal background
range. If the metal concentrations detected do not exceed the established background
concentrations, the soil in that area will be considered “clean” with respect to the project goals
and no further sampling or excavation will be necessary. If one or more samples exceed
background, those areas will be over-excavated a minimum of 6 inches and resampled until
confirmation sample results fall below established background concentrations. When all
proposed confirmation samples have been demonstrated to meet background concentrations and
the new landfill cell has been constructed and determined to meet the construction specifications,
including site re-vegetation, the project will be considered complete. At that time, post-closure

requirements will apply.
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7. SCHEDULE

The background samples will be collected before waste moving and landfill construction begin.
When those analytical results are received, the normal background range for each of the eight
metals will be determined. A summary will be submitted to Salt Lake Valley Health Department

presenting the analytical results and background range calculations.

Confirmation samples will be collected periodically throughout the project as waste is removed.
If an area exceeds the established background criteria, that area will be over-excavated and
resampled as soon as possible. Therefore, when nearing completion of the waste-transport phase
of work, the majority of the site will have been demonstrated to meet the cleanup criteria. The
final confirmations samples will be analyzed on a rush basis to facilitate timely project

completion.
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FIELD DOCUMENTATION—
Sample Forms



Proposed Soil Sample Locations
UDOT Landfill, Taylorsville, Utah

Feet, Relative to Ref. Point Site UTM Coordinate (feet)
East North East North
Ref. Pt. 0 0
1 300 160 300 160
2 400 200 400 200
3 500 200 500 200
4 240 320 240 320
5 200 400 200 400
6 300 400 300 400
7 200 500 200 500
8 300 500 300 500
9 400 500 400 500
10 500 500 500 500
11 600 500 600 500
12 100 600 100 600
13 200 600 200 600
14 300 600 300 600
15 400 600 400 600
16 600 600 600 600
17 100 700 100 700
18 200 700 200 700
19 300 700 300 700
20 600 700 600 700
21 700 700 700 700
22 800 700 800 700
23 900 700 900 700
24 1000 700 1000 700
25 0 800 0 800
26 100 800 100 800
27 200 800 200 800
28 300 800 300 800
29 600 800 600 800
30 700 800 700 800
31 900 800 900 800
32 1000 800 1000 800
33 760 840 ‘ 760 840
34 0 900 0 900
35 100 900 100 900
36 200 900 200 900
37 600 900 600 900
38 700 900 700 900
39 900 900 900 900
40 1000 900 1000 900
41 60 960 60 960
42 500 1000 500 1000
43 600 1000 600 1000
44 700 1000 700 1000
45 800 1000 800 1000
46 -966 950 1000 900 1000
47 * 1000 1000 1000 1000
48 500 1100 500 1100
49 600 1100 600 1100
50 700 1100 700 1100
51 800 1100 800 1100
52 900 1100 900 1100
53 1000 1100 1000 1100
54 600 1200 600 1200
55 700 1200 700 1200
56 800 1200 800 1200
57 900 1200 900 1200
58 1000 1200 1000 1200




Proposed Soil Sample Locations
UDOT Landfill, Taylorsville, Utah

B1
B2
B3
B4
BS
B6
B7
B8

T
T2
T3
T4

C1
Cc2
C3
C4
C5

Feet, Relative to Ref. Point

Site UTM Coordinate (feet)

East North East North
0 -280 0 -280
840 -280 840 -280
1100 200 1100 200
1100 1450 1100 1450
-60 1500 -60 1500
-650 1150 -650 1150
-650 500 -650 500
-650 -250 -650 -250

Target samples will be collected
if field observations indicate
anomalous areas -- Locations to
be determined as needed.

i
Confirmation sa;nples will be
collected if additional material

is removed based on the resuits

of the original sampling - Locations

to be determined as needed.




B KLEINFELDER

KLEINFELDER SAMPLE CONTROL LOG

PROJECT NAME: PROJECT NUMBER; DATES of FIELD WORK:
SAMPLE DESCRIPTIO [ SAMPLE CONTAINER
'DATE [ TIME | NumBER [ , |PREsERV) YN NOTES
Laboratory: Chain - of - Custody No.:
Sampler: Page  of

LACATALOG\FORMS\SAMPLE CONTROL LOG2




lﬂ K 'INFELDER

PROJECT NO.

PROJECT NAME

L.P.NO.

{P.O. NO.

SAMPLERS: (Signature/Number)

DATE

MM/DD/YY

SAMPLE 1.D.
TIME
HH-MM-SS

SAMPLE 1.D.

MATRIX

NO.

OF

CON-
TAINERS

TYPE

&y

OF

CON-
TAINERS

g,

RECEIVING LAB:

INSTRUCTIONS/REMARKS

Relinquished by: (Signature)

Date/Time

Received by: (Signature)

Instructions/Remarks:

Relinquished by: (Signature)

Date/Time

Received by: (Signature)

Relinquished by: (Signature}

Date/Time

Received for Laboratory by: (Signature)

Send Results To:

KLEINFELDER

2677 EAST PARLEY'S WAY
SALT LAKE CITY, UT 84109-1617
{801) 466-6769

Attn:

White - Sampler

Canary - Return Copy To Shipper

CHAIN OF CUSTODY

Pink - Lab Copy

N2 5842
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Daily Field Report (DFR)

Project Name Project No. Date

Project Location Time Arrived
Contractor Technician Time Departed
Weather Travel Time
Earthwork Equipment Observed Mileage

DFR Given to (or left at) DFR No.
Reviewed by Date Reviewed

Observations/Remarks:

NOTE: Observations, pass/fail evaluations, and/or recommendations

(if applicable) provided herein have not been reviewed by an Kleinfelder Representative Signature
engineer and, therefore, should be considered preliminary and
subject to change.

Page . _of . __ Kleinfelder Representative Print Name

F-7A (9/93)
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